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1 T he Preface of ZACHA-. 


RIE WOOD, Phyfcian 
at Roterdam, upon the Anato- 
 mical exerciſe of Doftor WV 1L- 
LIAM HARVEY. © 


=AT is a memorable ſtory which is rela= 


Ments , hearing Virgilins a Biſhop 
- of Salesbarg in a Sermon which he * 
made before the people of thoſe times , make men- | 

tion of thoſe men whoſe footſteps tread oppoſite to 
ours , was ſo much incenſed, that he id not ſtick _ 
to accuſe Virgil of Blaſphemie , as that having 


ſpoke of the Antipodes , he did feem plainly roaim - _ 
at another Chriſt ; and Having related the buſi- _ 


neſſe to rsl5o King of the Boz: ,. he procured the 
Letters of Pope Zacharie to #tilie, and ſo Virgil 
was both condemned by the Kings and the Popes 


Verdict.jThere is ſuch another ſtory related of De- . 


mocritus, This Demecritxs being a diligent ſearcher 
of the works of Nature, whilſt he was continually 
buſied in cutting up of creatures, he was thoughr 

FE, FJ » mad 


red by one Ayentine a Poian Writer, 
That Bonifacizzs a certain Biſhop of | 
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mad by the Avderirans, who pitying the Mand 
condition, called Hippocrates that he might give 
him Phyſick, and reſtore him to his loſt wits ;  be- 
ing deſired, he came in all haſt, and there he found 
Democriins cutting up of creatures, with which 
, Ggat being marveloully taken , he avouch'd, That 
all the .{baerire/5 were mad, and not a wiſe man 
but only D--705+ 57495 amongſt them. . Now many 
men are like the Abderirans, there are now many 
Bontfaces and 1{tilios who do traduce the new in- 
ventions of thoſe,who,as it were by the great inſpi- 
ration of God , have beſtowed all their itudies up- 
on the ſearch and knowledg of things,as unprefita- 
ble, and the force ot a cuſtom once ſerled is able to 
effet ſo much, that no man in any barbarous place 
did ever ſeem to uſurp more unlicenſed power. 
DoGRor #illiay Harvey, Kings Phyſician, and. 
profeſſor of Anatomy in the College of P!:ylicians 
1inZ»:da , has ſet out a new and unheard-of opi- 
nion concerning the motion oftheheart, and cir- 
culation of the blood, which 1s briefly thus, Firſt 
the ear of the heart contracts it Jſeli, in that contra- 
Rion it thruſts out the blood contain'd in't into the 
ventricle of the heart, which being fild , the 
heart is dilated , and {treighrways it contracts the 
ventricles and makes a puliation , by which pulſa- 
[tion it thruſts forth the blood thrown into it into 
- the arteries out oithe left ventricle, and out of the 
right into the Jungs through the ' vena 4terao/e, 
4rom wacnce immediately it is ſnatched into the 
left ventricle through che a7reri4 vens/ , and by ic 
driven ouc into the Aoris , and fo atterwards "_ 
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\. The Preface. 
the whole body through the arteties; the blood fo 
driven out into.the.habit of the body , pafies from: 
the arteries again, ito'the. veyns,. and returns into . 
the vx cave, and.fromic into the tighrearof the; | 
heart, and then into-the- righe vemtricle',; and ſo + 
afcerwgrdsit paſles threugh:che ſame circle as be-i _ 


» 

> BE vered up ia the monuments of ſo many Phyſicians ,/ 
; and as it were given.from-band to hand to poſteri=- 

| i ty, as no man had been wiſcinall ages paſt. In- 

- I deedithey do very decently who worſhip antiquity 

: a5 becomes them ; but it is a thing . unwogby in 
- i wiſe men who do #ſcribe wiſedom to antiquity , 

{ with ng little wrong to poſterity , as if it were nor 

- & common:to all cimes, and to all men; for as Le+ - 
e i Zartins. in the 2 Book of his Divine Conſtitu- 

e if tions, 8 cp. Becaule they had the precedency be- 
e 8 fore usin cime, they had not the precedency before 

\- MW us inwiidom, which , if itbe given to all alike, 

.o I it cannot he foreſtall'd by thoſe that go before , 
\c © but is untouchable as rhe: light and clearneſle of 
;, 8 cbeSun; forastheSun is the light of the eys, ſo 
< I] wilcdomis the light of mans heart. And truely, if 
ic WM choſe by whoſe benefic and ſtudy we heave the in- 
0 Ml vention.and conſticution of Phyſick, had been of 
he Ml. | . *4 2 2000 


fore, and ſo continually , from whence he calls 


- that mption of the blood Circulation. Truly a bold: 


man indeed, = 
'O difturber of the quiet of Phyſicians 4. | 
O. ſeditious Citzzen of the Phyſicall.Commone: 
Wealch! '_ ,, : | | | | 
Who. firſt of all durſt oppoſe an opmionconfigm'd: 
for ſo many ages by the conſent: of all, and deli-' 
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| The Preface. 
the ſame mind with theſe reprovers,&had thought 


\nothing'worthy 'publiſhing but what had been ap- 


proved irithe account and judgment of their Ance- 
ſtors,fuch refin'd and elaborate arts had never come 
ro light ; but che antients knowing certainly that 


they had found out many things, ſome things 
' likewiſe chey had not perfectly enquir'd into , and 
. Thar ſome were to them perfetly unknown, and 


believing that the way of ſearching our the truth 
was not ſtopp?*d, but guarded for them by the ex- 
ample and diligence of antiquity, they did with 
ready minds endeavour that they might either go 
on in the ſame path wich | them, or paſſe beyond 
them ina further ſearch. ,They did as it were ad- 
vance the banner towards the ſearch of hidden cau- 
ſes, ahd went before us in example. , that we 


might follow them ; for this is the liberty of wiſ- | 


dom, that being oblig*d to none, it*s under it's own. 


come and juriſdition;in her Common-wealth 


arts, nor'will there be any thing from whence we 
Hope for their increaſe, or for any thing better 
than has been publiſhed ; for which cauſe we do 
require, that juſtice and courteſie in judgment 
may be oiven of us which we afford to others ; if 
the ſame thing be always to be thought and ſpoken, 
it will not be lawfull to find out any new thing, 


. nor muſt wetake hold of what the very thing and 
"reaſon it ſelf diftates to us; tis ridiculous there- 
: fore co tread in the ſteps of the Antients , 


. | - and 


nitced to abrogate, deropate, and ſearch . 
- withour prejudice to any, which liberty if we take” ; 
away we ſhall always continue in the cradle-otc } 


\ } 
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Jand alwayes to follow them. Nor does Ga- 
ln approve of any Anatomical Comment , 
2 unlefle itcontain ſome new thing» It is a dull wir 
2  E which is ſatisfied with that which others have in- 
2 vented, ſeeing all humane things are ſubjected to 
Z the ſharpneſle of the mind. The treaſures of Na- 
© cure are immenſe, and her wifdom inexplicable , 
7 ſo that thoſe things'which dayly come abroad do 
J prepare a way to ſearch out thoſe things which fol- 
$ low; for truth is drown'd in a deeper well than 
Z that it ſhould be drawn out from thence in a few . 
Y ages. It is true that Ararzs ſaid , That wewere 
I not taught all chings at one time by Z#pirer, bur 
Y that a great many things do remain hid , of which 

ſome he will grant to us afterwards. Galen ſays, 
that the cunning of Nature in the fabrick of mans 

body is To great , that though great men have dili- 

cently and conſtantly ſearched after it, yet have 

they not found it all out. 
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- Lng age, and divers travels in times change 
© Have beiter*d 5t, nor all thoſe Whom we range 
= Amongſt the Antients knoty what we do knoW, 
3 TYonng men ſomethings to obſervation owe, 


oO If Therefore ſince to be wiſe, that is to ſay, to ſearch 
it I after the truth, is born with all men, they take a- 
if WW way all wiſdom from themſelves who without any 
1, {judgment approve of their forefathers inventions , 
» © andare by them lead like Catcel,and do brag raſh-. 
d Wy, that chey ſee thoſe things in them which they 
= MW conot ſee. The Comedy which uſes to be acted 
» MW Þy the Players looks much like this, By a certain 
dl. . cheating 
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The Preface. © 


cheating Taylor , there was a piece. of excellent - 


cloath deſcrib'd to an idle & ſimple Braggadochio» 


but of ſuch a colour, that it could not be ſeen by, 
baie begotten people or baſtards; therefore this; 
Bragoadochio deſirous to buy, requires & fight of 


the cloath; the Cheat preſently as a huge piece ha- 


ving many elsin it, brings 'it out. in both his bands, 
as the Merchants uſe te do here, turns: down che. 


folds, wonders at the fairneſfſe of it, prayfes it , 
and commends it to his buyer; this vain Braggado» 
chio was preſently couched witha ſuſpition that his 
Mather had playd the Whore, yet ſhame hinder'd 
him t9 contefſe,, thereſore he ſayes that he ſees , 
and wonders at the cloath which he did. not ſee, 
and indeed was.not at all, and buyes it , and com- 


mands him to make him a Suir of it; then the Tay= 
lor beganto be very merry , and joviall, divides 


the cloath , imitates wonderfully the noyſe of cut- 


ting it, and makes him up a garment of this fine. 


unſeen and inviſidle cloath , receives his money , 
and gives it him. Belieye me this taþle in incredu- 
lous men without judgment is a true hiſtory ,.and 
mo fable; they believe, and why ſhould not they 
give credit to Phyſitians approv'd by the'judg- 
Tents of ſo:many ages? yet they do not fee}, nor 
can they ſee, that which is not; yet leſt they 
ſhould ſeem blockheads , they praite, admire, and 
buy , not only with expence oi money , whoſe da- 
mageis tolerable, bur even with the loſle of time 
and life , the damage of which can be redeem'*d by 
no money. Truly , that I may- ipeak the truth , 
we muſt give leſle credit to authority, and we muſt 


re- 
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reſtrain our aſſent, and beſides authority look afrer 
reaſon too by the example & authority even of an- 
tient Philoſophers and Phyſicians ;- and firſt of all 
by the example of that divine P/ato whom Cicero ſo 
much' eſteems, that he does not ſtick ſometimes 
ro call. him the Homer ' of Philoſophers, ſome- 
times a God, in whoſe book, O fortunate Sir ( ſays 
Secrates to Polus a young man who in his diſcourſe 

concerning a bleſſed life produc'd teſtimony ) you 
endeavour to convince me as Orators do, and as 
they do in tryalls where they think that they foyl 
one another when they bring many and famous 
Witneſſes for their Cauſe, and the Defendant 
brings none,, or ſome one, ſince this proof is of no 
coniequence towards the truth; for many times a 
man is unjuſtly oppreſs'd, becauſe of the: multitude 
of witneſſes , and of thoſe roo who ſeem to be of 
ſome worth & account: and fo likewiſe in his Char» 
mides | Nor is it to be conſidered who ſpeaks, but 


5 


whether truth be ſpoken or no; theſe and the like _ | 


are every where in P/azo. Butler us hearken to 


Ariſtetie in this point, treading direQly in his 
Maſters footſteps, who, as he did not ſpare any of 
the antiert Philoſophers, no_ more did he Socrates 
and his Maſter P/ato, for being to diſpute againſt . 
the Ideas, he ſayes , Though it be a hard queſtion, 
becauſe that thoſe who brought in the Ideas are 
our friends , yet it is neceſſary for the retaining of 
the truth to take oft their opinions, eſpecially they 
being Philoſophers ; for albeit they be both pal- 
lant men, yet it.is a gallanter thing to honour the 
truih beyond them, Shall not we ſay that it is. 

4 nr, here 


| T be Preface. : 
here clearly ſet down in what eſteem the authority | 
ot the molt grave Philoſophers is to be had ? when 
Socrares cries out, That Hippocrates and others 
witneſles evidences z and Arsſtorle cries out, That 
Socratesa nd 7 latos evidences, are not ſo much to” 
| be weighed and eſteemed as thoſe of truth and 
reaton; | eſpecially ſince Cicero, a man ofdivine 
quickneſſ: of wit, and ſingular judgment, who 
tor the many prayſes both of Plato and Arsi/totle 
may ſeem to have (worn allegiance to them both , 
did not unwillingly turn -to the haven of the 
Stoicks, leaving ther Academy of Pio, and the 
Lyceum of Ayz/totle. 1 do likewiſe believe that he 
_., would have paſſed over to the Cynoſarpes of = 
_Cirencans, or the Gardens of the Eprcwereans, arid 
the Schools of other Philoſophers, with the ſame 
freedom , it he had found or judged any thing in 
them worthy of his knowledge; as likewiſe calling 
back all learners from their credulous ſuperſtitions, 
by name he admoniſhes them that the evidences ot. 
Authority are not ſo much to be ſought tor as the 
, evidences of reaſon; becatiſe the Authority of thoſe 
who teach is many times prejudiciall to thoſe who. 
learn, for they leave off to try any thing by their 
own judgment, they account that firm which they 
ſee to beſo judg'd by him whom they approve ot. 
For which _ let us compare true principles of 
Phyſick, though new, with the opinions of the 
_- Antients., for here we ſhall find many things diſfa- 
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| mo greeing ; let us try the Anatomicall exerciſe of 
"lb . Harvey , let us ſee what that will help us; nor 
MN let us longer imitate the Sepras ; For as thoſe who 
v , ; | when 
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þ when they find that the Fiſhermen are in perſute af. | | 
Zrhem : throwing our ink, which they have inſtead = 


of blood , darkning the water , hide them- 
ſelves, and do asit were ſtop and block up the 
Fiſhermens way ; nor let us need to be ſo preſs'd 

and conſtrain'd by truth , light , firm and con- 
ſtant reaſon , for that troubled water will iettle at 
ſome time, time will blot out the inventions 'of 


Jopinion, and confirm the judgments of truth. 


We have a very remarkable tryall of this in a very 
famous man, Yopiſcus Fortunatus Plempizss , Do- 
or of Phyſick and Arts in the Vaiverſity of 
Lovais , and prime praQitioner there , whole 0- 
pinion of Harvey we thought fit here to ſer down, 
which he gave in his 2 Book concerning the 
foundation of Phyſick, chav. 7. theſe are his 


gwords, England of late hath brought forth a 


new opinion concerningthe motion of the heart , 
hich iam Harvey hath publiſhed in a lit- 
le book purpoſely ſet our by him ; he builds 

his opinion upon very plauſible reaſons , inſo- 
much that it is allowed by many learned men 
at this day , and he is calld as by a title of 
honour by one of his own Countrymen', the 
lurrounder of the little World , to diſtinguiſh 
im from another Engliſhman wao firſt wen 
about the greater World. This invention did nor 
pleaſe me at firſt, which 1 did teſtifie both 
dy ſpeech and writing againſt ic , but after- 
vards when I did moſt earneſtly endeavour to 
elute and explode it , I was rctured and ex- 
loied- my ſel, ſo much are his reaſons not 
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_ ver tainted wich this blemiſh. Search antient 
times, ſearch ours, you ſha)l not read; hear, 


 ſtrutull of themſelves, prone and made apt 
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The Preface. | 
only perſwading but forcing ; but diligently did 
1 examine it all , and in ſome dogs , difſeRed 
dy me for that end , found it. to be very true, 
being likewiſe adviy'd tro do this by a moſt fa- 
mous man, Walezs, Profeſſor of L-yder, whoſe 
candid and {etled judgment I do much eſteem , 
and in this bufinefſe am much engaged to him. 
Here's a great chanpe in his judprhent. Hence 
I bepin to hope for equity in others , that lay- 
ing aſide all hatred , and acknowledping their 
error , they will at laſt with Plemrins be- 
gin to think well of Harvey. It is a ſign of a 
malicious and wicked mind to be delighted with 
error , to hate light , to follow darkneſſe, to 
calumniate the induſtry oft good men , which 
fault belongs only to very filthy and vile per- 
ſons ; vile we may ſay, nut a good nature, 
nay , no tollerable . or high diſpotition was e- 


nor ſee , any other than melancholy and ma- 
I;gnant natures, Which Sartzry has blaſted with 
his- conſtellation , envious to others, and di- 


BO 16 


.Q & 


co this vice. Do not you ſee that thoſe little dogs 
which bark at gueſts, do not touch wild beaſts? 
ſuch men as thoſe are worſe, being only born 
to wound and vex people ; born 1 fay, forre- 


tir 


me 
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or 
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an 


that they are never at reſt bur when they di 
Ir 


ſturb others. If his reprovers ſhould ſay Y® 
William Harvey bas obſerved , and found faul: Lis 
| | | Wit 
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with the errors of the antients , they ſhould indeed 
fay true, bur they ſhould ſay much truer if rhey 
ſhould add , Yiliam Harvey by his long and ſtus 
dious obſervation, and meditation of things in A» . 
natomy, has propounded the means to: take away 
all Thorns ,' Flints , and other impediments out of 
the way of Phyſick , that the journey of it might 
be plain, eafie, quick, and ſtreight', rhar not 6nly 
the attainment to the truch ad underſtanding of 
Phyſick , but alſo to the profit and fruit of it might _ 
be more cafie. The wiſdom of Socyrares is known 
well enough by the Oracle of Apo#o, amonglt 
whoſe praiſes that was remarkable, and the chief, 
to refer the ends of liberal arts to the fruir of mans 


Y life , that men being inſtructed by chete arts, might 
more eaſily and morereadily adviſe concerning 


the tranſacting of buſineſſe; and more readily exe- 
cute and perform them ; our MAarvey had this 
end before his eys, he open'd only the truth and 
fruit of the art of Phyfick ; for\ he ſaw that there 
was a preat oleaning left, that many things re- 
main'd in the wide acres of Nature hitherto un+ 
rouch*d and unpaſſageable , into the poſſeſſion of 
which, as to an empty place, wiſe men mighc 
come ; but Harvey did not truſt other mens wrt- 


tings, but his own faithfull eys, the trueſt repor- 


ters of Anatomy, becaule Anatomy is better gain 4 
by ocular in{pection than by lonp reading,and pro-' 
tound meditation. None is forc'd to firear allegi- 
ance to a Maſter, whom nevertheleſſe we likewiſe 
ruſt afrer experience, E075 a ſinoular goo® 
Limner being asked whom of all chofe chart went! 
Hs | beiore. - 


” 
= 
% 


s + Y*{J 7 


| The Prefate. - | 
before him he chiefly followed , it is reported that 
he ſaid , ſhowing a multitude of men , Nature her ? 
ſelfwas to be imitated , not the Artificer. This 2 
ſame Harvey perform'd ſo much, and has arrived | 
ſo far by ſearching of Natore, that he, juſt like Y 
Archimedes, when h&found out that the Coronet | 
of Gold was mixt with Braſle, he cry'd aloud, I! 
have found it, I have found it. This is a true and & 
hallowed Law of antient Philoſophy, Plato's my 
friend, and Socrates too , but Truth is more my ! 
friend than they both. Wherefore let spſe drxit ?! 
never be held here, let no excelent mans Authort- | 
ty be brought for an argument; let. no opinion F. 
have a prerogative , but let the better bear it away. | 
Laſtly , whilſt others endeavour to detend Antiqui-'3 
ty, letus, together with Harvey, plead Truthes | * 
cauſe ; Let us: approve thoſe things which area- 
greeable to truth , and reje& thoſe things which 
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| are contrary to it, weighing and eſteeming the in- 
il vencions of Antiquity not in the ſcale of Antiquity, | 
Þ but in the ſcale ot Truth. To this purpoſe we have || - 


68 again ſet forth Harveys Anatomicall Exerciſe, } | 
| which inthe year 1648 was ſet out at Francfort , 


\ very taulty by the fault of the Printer, which the } | 
Wo Author ott complain'd of, finding that the ca- F ( 
J lumnies of his reprehenders had their beginning F | 
\ ''from thence, who not underſtanding what he laid, F | 
8 . didtakethemill, and endeavour'd to traduce him 

| publickly ; I ſay we have ſer ic forth, and have | 
FULRS raken a preat deal of pains,that ſo much as was pol: | 
a ible all things intricate , confuſed ,. or unperiec, | 

q being taken away , that ſame exerciſe might come | 


forth | 


The Preface. bo 
forth mended and reſtored , in this buſlneſſe' ha- 
7 ving hadthe help of moſt learned De Back, our 1n- 
tire Colleg, whoſe judgment we do much eſteem. 
Burt that we may told up the ſails of this our Pre- 
face, letus imitate Antiquity in honoring the 1n- 
vencors of things. Truly, in former time the in- 
-ventior of Phyſick was ſo admirable,the experience 
| ofir ſo ſecret, that the authors of ic were either 
$ plainly eſteem'd Gods,as Apolo and his Son A/cu- 
3 lai, or elſe they were thought worthy ot Di- 
vine honour,as A/clepiades whom the 1/yr:ans re 
{ ceivingasa God, did equal in bonour to Hereno 
7. /:s. TrueſyIdonot approve all that Antiquity 
Z hath done, yet truly I do praiſe their affeftion and 
- 3 judgement, as having rightly thought, and judged, 
Ss | no reward ſufficiently worthy to be paid to the in- 
- & ventors of the art of Phyſick. Therefore let Harvey 
h 3 be amongſt us in perpetual eſteem , by whoſe lear- 
1 | ning we havea way opend to ſee ſo great a lighr of 
's | theart of Phyſick, ro loveand to imitate it. Let 
e || us freely attribute the modeſt commendation of 
', | the Son of Syrach concerning his: own work, to . 
1 Harvey: I watch'd laſt of all, as he that pleans ears 
e | after the Reapers, I have Proficed through Gods | 
- | Grace, I have filPd the Winetat; Conſider that I - 
3 1 have not taken pains for my ſelf, bur for all thoſe 
I, # wtich love learning. 
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To the moſt illuſtrious and in- | 
 vincible Monarch CHARLS King of | 
Grear Britain, France, and Ireland, 
Defender of the Faith. 
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; Moſt Gracious King , 


& He Heart of creatures 5s the | 
ſe \ foundation of life , the Prince © 
i Z HA CE of all the Sun of their Micro-' © 

Il jo TH W | coſm, 61 which all vegetation 

i does depend, from whence al Vigores ſtrength 
i does flow, Likewiſe the King is the foundati- 
en of his Singdoms, and the Sun of his Micro- | 
coſm, the Hear t of bis Common-wealth, from 
whence all pzwer and mercy proceeds. I was ſo 
bell to offer toyour Majeſty thoſe thmgs Which 
are written concernme the Hearr \ ſo mucb 
the rather , becauſe ( according to the cuſtom 
" of this a2e) all things buman are according to Þ 
q the patternef man and mo#t thinss ina King | 
— "  accor- | 
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according to that of the Heart, Therefore the | 
knowleds of bis own Heart cannot be unpro« 


fitable to o aKing, as beino a divine reſemblance 


of his ations (Vo us d they ſmall things with 
great to compare,,) You may at leaſh, beſt of 
Kines, being placd in the top of buman 


| - things,at the ſame time contemplate the Prin= 
ciple of Mans Boly , and the Image of your 


Kingly power: I therefore moſt Dumb in- 
treat, moſt gracious King, accept, according 
to your accnſtom d buunty and clemency, theſe 
neW things concerning the Heart, Who are the 
new light of this age, and indeed the whole 
Heart of it , a Prince abounding m vertue 
and grace , 16 white »e acknowledge our 
thanks to be due , for any good that England 
receives ,0r any leaſure that onr life eng yes; 


Your Sacred Majefties moſt 
devoted Servant, 


William HARVEY. 
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' - To the moſt Excellent and 
moſt Ornate man D. Ar- 
gent,Preſident oftheCollege 
of Phyſicians in London, his 
ſingular Friend, and the reſt 
of the Doctors and Phyſici- *? 
ans his moſt loving Col- } 
legs. ” of 
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Dyd open many tzmes before worthy 
. Ar. Dottor, my opinion concers 
y . ning the motion. and wſe of the 
heart, and Circulation of the 
blood new in my /eFares ; but 
” W -:2 being confirn'd by eccalar demon- 
ſtration for nine years and more 1n your ſight, eviden- 
ced by reaſons; and arguments , freed from the obje- 
 flions of the moff learned and skilfnll Anatomiſts, de- 
fired by ſome , and moſt earneſtly required by others , 
we have at laſt ſet it out to open view in this little |} 
Bock; Which, unleſſe it were pPaſs'd through ws b 
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— Dedicatory. 

banas , I could hardly hope that it would come abroad. 

entire and ſafe , fince I can call moſt of you, being 
worthy of credit , 4s witneſſes of thoſe obſervations 
from which I gather truth, or —_— error, Who ſaw 
many of my Diſſeftions , and #n the ocular demonſtra- 
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3 tiows of theſe things Which I here aſſert to the ſenſes, 
 ! wereufdto ftavd by and afſiſt me, And ſince this on+ 

; [ JY Book does aff rows the blood to paſs forth and 

reluru through unwonted tralts, Contrary to the 


received way , througb ſo many ages of years in- 


woft famous and learned men, I was greatly afraid 
to ſuffer thi little Book, zotherways perfelt ſome years 
ago, either to come abroad, or go beyond Sea, leſt 
it might ſecms an attion too full of arrogarcy , if | had © 
wot firſt propounded it to you , confirm'd it by ocular 
teſtimony anſwer'd your dnubts & objettions, and got- 
| ' remthe Preſidents verdilt inmy favor; yet 1 was pere 
ſwaded if I could maintain what 1 propoſed in tbe 
preſence of you & our College having been ſamons by 
3 ſo many, and ſo great men,l needed {8 much the leſſe 
} tobe afraidof others, and that only comfort , which 
for the love of the truth you did grant me , might 
likewiſe be hoped for from all whe were Philoſophers 
of the ſame nature. For true Philoſophers , who are 
perfelty in love with truth and wiſdom , never find 
themſelves ſo wiſe , or full of wiſdom , or ſo abiin- 
dantly ſatisfied in their own knowledg , but that they 
give place to truth whenſocver , or from whoſoever 
it comes, Nor are they ſo narrow ſpiritedto believe 
that ever any art or ſcience was ſo abſolutely and 
perfethy raught in all points that there is nothing re- 
#3 manning 


fed upon , and evidenced by innumerable , and thoſe © 


» 4 : , . 


The Epiſtle 
maining tothe inauſtry and diligence of others , fince 
ry many Pprofeſſe th! the, greateſt part of thoſe 
things which we do know, ts the leaſt of the things 
Which we know not. Neither do Philojcphers ſuffer 
themſelves tc be aldifted to the jlavery of any mans 
precepts , bu. that they give credit 10 their awn ens; 
nor do they fo ſwear Allegiance to Miſtris Anizquity, 
as openly to leave , or tn the fight of all to deſert ther 
irierd Truth, For as they think them creauious and | 
 *alr people, who ai forst fight do receive and believe | 
3" things, ſodo they tike them for SFupia and ſenſe> 
| «|<. that will not ſee things maniteit to the ſenſe , 
KOT 42: tx0n lege ile l;oht at mid-aay ; and do teach 
=. 19 declme the records of the Scepticks,as the fol- 
hr 1-3-1 able, or the fables of Poets. Likewiſe, 
©: ,* 221814 | pood and hon:ſt men, do never ſuffer 
: 201" mird ſo to be er Whelm'a with the paſſions of 11s 
dignytion and envy , but that they Will patiently hear 
Wha: ſhall be ſroken im behalf of the truth, or under 
 fla'd ary thing which i5 truly demonitrated to them; 
or do th:y think it baſe to change their opinion , if 
truth a:d open demonſtration ſo perſWade them , and 
wot think tt ſhane :ll to deſert their errors, though 
they be never ſo antient , ſeeing they very Well know 
that all men may erre,, and many things are found 
cut by chance, which any one may learn of another, an 
old man of aciild, or an wnderſtanding man of 4 
fool. | | 
But my loving Collegs, 1 had no defire in this Trea- 
tiſe to make a great velume , and tooftentate my me- 
mory, aud laborys , and my readings, in reherſing , 
89ſſing the works , names , and opinions of the _ 
| Fors 
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Dedicatory, 

p wor profeſ, e to learn and teach A tomy from the x- 
, © for of Philoſophers , tut from Diſſet0ns, ind frm 
bh : | the fabrick of Nature: As ithe\viſe that F/ Ao nor gx 
ly 


deawour, nor think it fit , to defraud any of the anti> 
EP - ents of the hontur due to 1 hem , mor provere any of 
” '7 the moderns; nor do ! thinkit [e:moly to conteſt and 
| ftrive with thoſe that have been excellent in Anato- 
my , and were my teachers. Moreover I would not 
willingly lay an «Sþer/ion of fulſpood npon any that 
is defrrons of the truth , nor blemiſh any man by accu- 
ſing him of an erro” ; but I follow the truth only, and 
have beſtowed both my pains and charges to that par-. 
poſe, that 1 might bring forth ſomething which mi ghe | 
be both acceprable to good men, agreeable to learned 
men , and profitable to literature, Farewell moſt 
excelent Dottors , and favour your Anatomift, 


WILLIAM HARVEY. 


ay , 
\ | 
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The INDEX of che 
CHAPTERS, 


He Proeme goes before , by which 5t ts demon- 
JT; rated , that thoſe. bings which have hitherto 
ai Written of the motion and uſc of the heart 

' and arteries, are not firm. 
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X C hap. 1. The C auſes for Which the Author was mod 

«4 to write. \- - PageT- -Þ 
m Chap. 11. What manner of 1 motion the heart has in the 
S; Diſſection of living Creatures. P-4s JC 
_ Chap. 111. What manner of morion the arteries have 

We! in the Diff eCtzon of living creatures. © ' Pe 9+ 


Chap. 1V. What manner of potion the heart and ears 
have in the Difſeion of liubng creatures, P13. 
Chap. V. The attion, motiow, and funttion of the 
heart, , ' p.20. | 
Chap V1. By what 1 ways the bloods $5 carried out of the | 
vena cava into the arteries,or ont of the right ven- | 
tricle of the beart into the left. P. 26 |: 
' Chap. TI. That the blood does paſſe ont of the right | 
ventricle of the heart, through the Parenchyme of 
of the lungs into the arteria venoſa, and left ven= 
tricles P35. 
Chap.V 1 1TT. Of be abnendance of blood yaſſ ng 
throwgh o heart ont of the veins int the arte- 
"os 


INDEX. | | 
3 ries, and of the Circular motion of the blood, p.44: 
IC hay. 1 X. That there is a Circulation of the blood. 
L from tbe Confirmation of the firſt ſ uppoſution, P48. 
3C hap. X.T he fir$t ſuppeſi tren(of the aburdance of bloed 
3 which paſſes throughowt the veins into the arteries, 
and that there tr a Circulation of the bleod) is 


I by experiments, P-56- 
IC hap. X 1. T be ſecond [uppoſs 1508 88 confirn# a. P*59- 
IChap. X 11, T hat there s a Circulation of the blood 
1] from the confirmation of the ſecond ſuppoſition. Þ-69. 
 YChap. X11 1. Thethird (uppeſition us cor firm'd 

1 that theres a Circulation of the blood from the | 


3 third ſuppoſition, P+ 73. 
AChap.X 1 V.The concluſion of the Lene ration Con- 
3 cerning the Circulation of the blood. Pp. $o. 
IChap.X V. The Circulation of the blood 8 confirm d 
1 . by likely reaſons. P- 81. 
C 4 XY 1.T he Circulation of the blood is rome 

by the conſequences of it . « Pp. 86. 


Chap. XV 1 1. The metion and Circulation of the 
bleod i5 confirm*d by thoſe things which appear in 
the beart., and which arc clear from DiſſcQions in 
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vindicated from objeftions and is further confirms 4 


| The: | | 


83 2$260ISS 
The PROEME. 
By which is DemonFrated, that thoſe thinge which | 


- are already written Concerning the motion and : 
8 uſe of the heart and arteries ave not firm. 1 
-- 'T will be worth our while, ſeeing Þ 
gn F |: we are thinking of the motion , 1 
2 _ | pulſe, uſe, aRion, and utility of L 
Wo All the b-art and arteries, firſt to un- 1 
6 fold ſuch things as have been put- Ft 
Wo LIE liſhed by others; to take notice of Þ: 
i thoſe things which have been commonly ſpoken, [ 
>Q | and taught, that thoſe things which have been Þ« 
Ml rightly ſpoken maybe confirmed,\.and thoſe which Þ 
= are falſe both by Anatomical diſſeQjon, manifold Þþ/ 
8 | experience, and diligent and accurate obſervation, Pit 
>" may be mended. Þ' 
| Almoſt aJl Anatomiſts, Phyſicians, and Philoſo- F! 
> | phersto this day, do affirm with Gales, that the uſe L 
*N of Puiſarion 1s the ſame with that of Reſpiration , , | 
2 and that they differ only in one thing , that one fr 
0) flows from the Animal faculty, and the Other from |- 
x2 the Vital, being alike in all other things, either as F» 
7 touching their utility, or manner of motion. t 
HY | Whence they affirm , (as Hieronym. ab Ag. p. inhis Bl 
6 Book of Refpiration, which he has newly ſet out ) Þ3 
. Becauſe that'the pulſe of the heart and arteries is ſt 

| not ſufficient to fan, and refrigerate, that the /xxgs Þ!! 

were made about the beart. Hence it appears, that Þ: 


what- 


| 


f 'T be Proms. ls 
whatſoever thoſe in former times did fay con- 
erning the 3yſtole and the Ds.:ſtole, concerning the 


; 


motion of the heart and arteries, they ſpoke it in 


relation to the /ung-s. 

] But fince the motion and conſtitution of the 
hear: is different from that of the /uxgs, and the 
motion of the arterres different from that of the 
breaſt, it is probable that divers uſes and utilities 

ng [ſhould follow, and that the pulſe ot the heart, and 

2, [the uſe of it, as likewiſe that of the arterces, ſhould 

of [differ much from the pulſe and uſe of the breaſt and 

n- Þ/!»25, For if puiſe and reſpiration doe ſerve for 

t- Frhe ſame uſe, and that the arrerres do receive the 

of Fair into their concavities in the Dzaſtole , as they 

commonly ſay, and that intheir Sy/ole they ſend 
en {out fumes through the pores ofthe fleſh and <kin;as 

-þh Plikewile that in the ipace betwixt the Sy/Fo!e and 

1d ÞDraſtole they do contaihair.; and that every time - 

n, ſthey do either expell Air,or Spirics,or Fumes; whar 
þwill they then aniwer to Gar: ? who wrote a 

o- [Book, that blood was naturally contain'd in the 

Ta Larteries, and nothing but blood, that there 15 net- 

1, {ther Spirits,nor Air, as from P.eafons and Experi- 

ne ments in the ſame Book we may eallly garher. 

m [And ifin the D*aſtole the arteries are filPd with air 

as Þ which they take in, and that in a greater pulſe 

n. |there enters a greater quantitie of air ; it will fol- 

1is Blow, that whilſt there ts a great pulſe if you dip 

©) þ your whole body into a bath of Water'or Oyl, that 
is þthe pulſe ſhall either be leſfen'd, or much ſlower, 
gs Fince it is a hard thing for the air to paſſe through 
zat the body of the bath which encompaſſes them, and 
at- Þ Set 


7 he Proeme. 

get into the arteries, it not altogether impoſſible. : 
- Likewiſe ſince all the arter:es , aſwell thoie which * 
lye deeper, as thoſe which are next to the $kin, are } 
diſtended with the {ame ſwiftneſſe, how can the air / 
ſo freely, ſo ſwiftly, paſſe through the $kin, fleſh, ? 
& habit of che whole body, into the depth, as it can 
through the skin alone? And how ſhall the arteries | 

. of \Embry15 draw the air into their concavities ? 
through cheir mothers belly, and the body of the ! 
womb? And how ſhall Whales, Dolphins, and 


LAG! 


reat Fiſhes, and all ſorts of Fiſhes inthe bottom (3 
of the Sea, take in the air, by the (wift pulſe -in the}: 
Syftol: and Di2Ftole of their erter:es, through ſuch |! 
2 great maſſe ot water ? But to ſay that they ſup}: 
up the air implanted in the water, and doe: 
return their fumes into it, is not unlike a! 
fiction. And if in the Syfole the arteries |: 
doe expell their fumes our ot their concavities|; 
through the pores. of the fleſh and «kin, why 
not the Spirits likewile , which chey ſay are con- 
-- tain'd there too, ſince Spirits are much thinner than } 
fumes ? Andifthe arteries do receive the air both ? 

1n the Sy/fole and the Diaſtole, andreturnir, as tle] 
. tenor do in reſpiration, why doe not they do this; 
- in infliging of a wound when an: arterse 1s cut? Inj; 

che cuttings 0: the wind pipe by a wound it is clear}: 
that the air does enter and return by two contrary|} 
motions. But it 1s clear in the ſeQion of an arrere,|? 
that the air is thruſt out with one continuall moti- ? | 
on, and the air does not enter and return. If the}! 

pulie of the arr-r/es doe refrigerate the parts of the! 
body , and cool it, as the /u»gs doe the heart-it ſelf, 
how do they ſay that the «rreries do carry theÞ 

x | | bloei}} 


The Proeme. | 
{blood very full of vitall Spirits into all the parts 
* I which do nouriſh che heat of the parts, wake it. 
I when it is aſleep,and recruic it being ipent?and how | 
7 comes it to paſle, that if you tye the 4r:eries, rhe 
all Fparts are not onely numm'd, cold, and look 
» Fpale, but at laſt leave off co be nouriſhed? which 
can Jhappens, according to Gales , becauſe they are _ 
#3 Jallo depriv'd of that heat , which did flow 
7 from above out of the heart: Since it is clear from _ 
] hence; that the arteries do rather carry heat to the 
] parts, chan cooling or retrigeration. Beſides, how 
1 ſhall che Dzaſtole , both draw Spirics from the 
1 heart to warm the parts, and likewiſe draw cold _ 
{trom outwards 2 Further, alchouph ſome atfirm, 
1} that the /zngy, arteries, and hear: do ſerve for one 
24 and the ſame purpoſe; Yer they ſay that the heave 
} is the ſtorehonſe of the Spirits,and likewiſe that che 
4 arteries do contain ſpirits and ſend them abroad ; 
{} but contrarie to the opinion of Co/umbas , they do 
deny that the /z»gs do make any Spirics or retain | 
4 them. But likewiſe theſe men affirm with Galen 
4 againſt Eraſſtrarus that blond is contain'd in the 
"I arteries, and not Spirits. Thele opinions ſeem to 
4 quarrel with. one another, and co refute exch_ 
1 the other, inſomuch chat all are not undetervedly 
ſuſpeted. Ir is manifeſt that the blood is contain'd 
J inthe arteries, and that the arteries alone do car- 
"7 ry out the blood, both by the experiment of Ga/er, 
'»1] as likewiſe by the cutting of an arterie in wounds , 
3 (which Gaſes in his book,thac blood-is contain'd in 
4 the ar/ergcs affirms, and in very many places) that 
theft by a oreat and fortible profuſiva the whole 
elf, - * ; maſſe 


ZF 
; 


The Poceme. 
maſle of blood will be exhauſted in the ſpace of half 
T he experiment of Gs/en is thus, bin 
/ re Hrteri at both ends with a little cord , and cnth 
rivg St wp 5n length , in the mid4le you hai! find] 
in' that place which 5s comprebended berwixi| 
the two ligaturer, nothing but blood, and ſo does he 


ove that it comains enly blood, Whence we mayſ 
argue likewiſe in the faine manner; If you find 


2) Jin! __- the ſame blood in the arrerzes which 1 is inthe veins 
A Ws | being bound and cut up after the ſame manner, a 
<0 j I have often tryed in dead men, and in other creaf 
- cures, by the ſame reaſon we may likewile concludeÞ : 
mi" \ thar the arreries do contain the ſame blood which / 
Y; WR the veins ; ind nothing dur the ſame blood. Somef 
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6 whiltt they endeavour to. diflolve this difficulty, 
i affirming that it is terial blood and full of Spirit, þ 
they do tilently graunt that itisthe function of the} 
arteries to carry the blood from the heart into the 
whole body, and that the arrer-es are full of blood. ſt: 
- (For the blood that has Spirit is no leſle blood. JF | 
Likewiſe no mandoes deny that the blood, as .it is 
blood, and flowes in the vers, is imbued wichf 
Spirits. Albeit the blood in the arteries do ſwellf 
with greater ſtore of Spirits , yet thoſe Spirits aref 
to be cthoughr inſeparable from the blood , as thoſeF 
| which are1n the veens; and that Blood and SpiricÞ 

make one body, as whey and butter in milk , or} 

heac and water in warm water,, by which the arte-Ff V 

r#es are fild , and the diſtribution of which bodyÞj© 

' fromthe by the arreries do perform,and this bo-Þ/ 

dy is nothing elſe but blood. Burif they ſay that Þ# 


this blood is attracted Out t of the beart into the ar-F-. 
terictÞ 


J 
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Ho | T be Proeme. 
half] reries by the Diaſtole of the arteries , then they 
i1nif{ ſeem to preſuppoſe that the arterres by their own 
15. ngenoivn are fill'd with that blood, and not with 
» 4 the ambient air as before; but if in the Diaſtole,they 
Ps .Xth 


I ſhall cogether receive the blood, their, the hear,& 
5 hey the cold at one rime, that is improbable. Further, 
{ when they do affirm that the Diaftole of the hears 
q and «7teries is at one time,and fo their Sy/ole , one 
{ of theſe two will be inconſiſtent. For how ſhall 
| two bodies ſo nearly joyn'd together, whilſt they 
rea'Þ are diſtended,one of them draw from the. other, or 
! when they are contracted at one time, how ſhall | 
ich] one receive any thing fro rother? Over and above, 
rmeſ} it may be. perchance impoſlible , that any bod 
ty.,þ ſhould ſo attra& into it ſelf, as that it ſhould be. 
| diſtended , ſeeing to be diſtended is co ſuffer, un- 
theſj leſſe itdo it as a ſpunge returning to its own natu- 
chef ral conſtitution afcer external conſtriction. It were 
od. a bard thing to feign that any ſuch thing could be 
d. }Þ in the arreries, Bur [| believe I can eaſily demon-_ 
© is} ſtrate, and have heretofore demonſtrated.chat the 
ichÞy 477e75es are diſtended, becaule they are (11d like 
rellÞ Sachells or baggs , not becauſe they are blown up 
areÞj like bladders. Yer n>twithſtanding G-/ens experi- 
ofeÞ menr, in his book, that blood is contain'd in the ar- 
iricÞ #:74es,is otherwiſe, afcer this mannzr. He did cut 
orÞþ the arterse being laid open in length, and info the 
-te-| wound he thruſt a reed or a nollow pipe and ltop'd 
zdyÞ the wound that the blood could not leap ont. Se 
bo-þ {8 ( ſays he) as the artert* 85 this all of 1t will Geral, 
hat Þ #« /- ſoon as with a thred you b:ve abou: the arte- 
ar-['irs a2 tire contracted the trricts of the arterie wiih 
; Fr 
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_ whilſt they are diſtended by the pulſifick faculty |} 
are fill'd, becauſe they are diſtended 


the arterses with a forcible leaping, ſometimes far-| 


leaping of it is always in the Diaftole of the arterie,| 


throw the blood our fo far, it ſhould rathcrat-| 
_ tract air into it through the wound,, according tofl 
' thoſe things which are commonly ſpoken. Notrp 


by the 1=nzcles themlelves ; for in ſome creatures 
_ arteries doe differ nothing from veizs , and in theſ 


| of che arrerses, as in the brain, hand, Nc. no body 
_ exf Cilttnguiſh an arterie from a vein, for they haveſ 


: The Proeme. 
a nooſe, and Hopd it with heed , you ſhall not ſee the | 
arieric beat any more above the nooſe, 1 have nei-| 
ther tryed chis experiment of Galezs,nor do I think | 
itcan be tryed and the body kept alive , by*reaſon 
oi the preruption of the bloud out of the ar: erie, | 
nor can the pipe cloſe the wound without a Liga-| 
rere; nor do I doubt but that the blood will ſtream? 
further. chrough the concavity of the pipe. Ne-; 
verthelels Galen by this experiment ſeems to prove, |: 
chat the pulſifick faculty flows through the rwvscles | 
of the arteries from the heart, and that the arteries |: 


Ws 


5 


- 


as bellows, not}: 
diſtended becauſe they are fill'd like baggs. But 
che contrary is maniteſt, both in cutting of an arte-|} 
71:, and in wounds : For the blood is poured out offi 


ther , ſometimes nigher , leaping by firs, but cheſ 
not in the Syſto/e. By which ic appears clearly, 


chat the arterse is diſtended by the impullion off 
blood. Forof it ſelf ic cannot by its diſtention}: 


” Y = A—_—_ —_ 2, 


lec the thickneſle of the arterial twnicles coſen us in 
that, thac the pullifick faculty flows from the hear:þ 
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moſt remote parts of a man, and the diſſemination 
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4, |) both the ſame turicles. Belides in- an Anenriſm, 

4 which is begot by the arroſion or inciſion ofan ar- 
nk 1 #-75e it has the ſame pulſation with an arterie, and. 

I yet it has not the 72-zcle of an arterie, Moſt lear- 
I ned K:o/an doth witnefs this with me in his ſeventh | | 
Sha 4 book. Nor let any man beleeve, that the uſe of 
> {{ pulſe andreſpiration is one and the ſame, becauſe 


am |; | 
e-| that the- pulſes are greater, more frequent , 


vec” .} _ » Tor the s reſpira- | 
le: fon 1s, to wit with running, anger, bathing or any 


ies) ocherthing which heats. For not only that expe- | 


7 riment ts falſe ( which Gale» endeavours to con- 
te. |} are frequent,and reſpiration the while very ſeldom. 
- off Likewiſe in fear, care,and anxity of the mind , as 


= | vince) that by immoderare repletion the pulles are 
1 greater,& breathins leſſer;bur likwiſe in boys,pulles 
7.11 alſo tog4n ſome teavers the pulles are ſwift and fre- 
rhe (1) JQuEnts and reſpirations more ſeldome. Theſe and 
rd the like-inconveniences do follow upo the opinions | 
ly. which are ſet down concerning the pulle and ule | 
\ of 4 of the arteries, Likewiſe thole things. which are 
ion) Frffimed concerning che pulſe and uſe of the 
ac. 4 {cart are no lefle entangled with very many and 
\ eo f41nextricable difficulties. They do commonly affirm 
Yorl) bat the Heart is the ſtore-houle and fountain of 
« iofd 41fal Spirit , by which it gives lite to all the parts, 
-er;0 32d yet they deny that the right ventricle makes 
1resf|SP!rits,| but only gives nouriſhment tothe lungs; 
ch: fofn whence ſay they fiſhes have no right ver: ricle 
ot the heart, and indeed in thoſe which have no 
lungr itis wanting , and that the richr verrrricle of 
vel © beare was meerly made for the /:ngs ſake. | 
Jolld 1+ Why I beiecch you? ſincethe conſticurion of 
p |  Þ_ | both. 
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and ſwifter , for the ſame cauſes as reſpira= 
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T he Proeme. 


both the vextricles is alike, their fibers fram'd alike, 
and io of their tendons, Portals, wefſels, ears, and 


both of them are found tull of blood in diſſeQion, 
—alike blackiſh, alike knottie: why I fay ſhould 


we think that they were appointed to ſuch diverſe 
different ules, ſeeing ation, motion, pulſe , is the 
ſame in both? If thethree three-pointed yortals in 
the entrie of the right ventricle, be a hinderance of 
the return of the blood into the vena cava, and if 
thoſe three ſemilunarie porrals in the orifice of the 
arterioſa vena were made to hinder the repreſle of 


the blood; ſince they are ſo likewiſe in the /-ft ver-|- 


rricle , ſhall we deny that they were likewife made 
to hinder the epreſſe and repreſle of the blood 
there? | | | 

_ 2, And ſince they are almoſt altogether after 
the ſame manner, both in their form and poſition in 
the /ef: as inthe righr , why do they fay that here 
they hinder the egrefſe and regreſſe of the Spirits, 


_ and in the righc hinder the egreſſe and regreſle of 


the blood? this ſame organ does not ſeem to be fic 
to hinder the motion of the blood and Spirits alike. 
3. And how is it probable, as Real/dus Colum- 


_ bus does obſerve, that there needs ſo much blood to 


the nutrition of the /xngs , ſince this veſſel,that is 
ro ſay the venzarterioſa, is bigger than both the 
branches of the diſtributives deſcending into the 
crural ven > . 

| 4. And Tbeſeech you ſince the !#a»gs are ſo near, 
and the veſſel is ſo great, and they in continual 


motion , what needs the motion of the r:ghz ven-J 
tricle . and whatis the matter that nature for theÞ 
nouriſhing of the /#»gs was forc'd to joyn another þ 
ventricle to the be art? When 


The Proeme. 


When they fay that the /ft ventricle draws 
| matter out of the ng, and the right boſome of - 
the heart, to make dSpirits, that 1s to ſay air and 
erſe | blood , and does iikewiſe diſtribute the ſpiritnous 
blood into the aor7:a , and that fumes are ſent back 
| by the Yenal artcric into the beugs, and the Spirits . 
ce of | 1nto the aorta, what 1s it that makes the (eparation, 
or how comes it to paſſe, that ſpirits and fumes 
paſſe ſometimes hither ſometimes thither withour 
e of | permiſtion and confuſion ? it the three pointed 
Mmitre-faſhioned porrats hinder not the return of _ 
fumes into the /z:;gs, how ſhall they hinder the | 
ood | return of air ? And how ſhall the half-moon portal: 
hinder the regreſle of the ſpirits from the aorta, the 
fter| Draſtole .of the heart purſuing ? and by what | 
1inf Manner of way do they - that the ſpirituous | 
ere | blood is diſtributed through the vexal arterie into 
the /x»gs out of the /cft ventricle, and that the 
three-pointed doors do not hinder? ſeeing they 
affirm that the air does enter through the ſame 
{ veſſel out of the /z-»gs into the /eft ventricle, to the. 
regreſſe of which they would have theſe three- 
pointed doores to be a hinderance. Good God 
how ſhall the three-pointed doors hinder the re- 
Sreſſe ofair and not of blood? Further they ha- 
ying deſtined the vena artrri:ſa being a large veſ- 
fel,made with the twnicle of an arterie,for one Only 
and a private uſe,thatis to ſay to nouriſh the /ungs, 
Why do they affirm that the Yeral arterie bein 
ſcarce ſo big, having the runicle of a vein ſoft wn, 


j- | ; 

«| loofe,tobe made for more uſes,to wit three or four? 

r | For they will. have theair paſſe through it, out of 
: | tbe /@»gs into the fe verrricle, and they will have 
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the fumes likewiſe to return through it our of the 
heart into the lungs, they will have a part of the 
ſpiricuous blood to be diſtributed by it, for the re- 
treſhing of them : T hey will have thele to ſend 
fumes from the heart , and the other to ſend air to 
the hear! by the ſame pipe, when notwithſtanding 
nature did not uſe to frame one veſſel, and one 
way, for iuch contrary motions and uſes, nor is it 
ever ſeen to be ſo. - 

If they do affirm that fumes and air do goe and 
return by this way , as through: the tranſpirations | 
or Bro»chi4 of the tiver , why cutting up the arre- -|þ 
71a :4-/acan we find neither air nor fumes? And 
whence is it that we ſee that arteria venoſa always 
Full of thick blood, and never ſull of air, ſince we 
ſee air remaining in the /ungs ? i 
Tfany would try the experiment of Galen, and cut 
the windpip* ofa dog being yet alive, and forci- 
biy fill th? 1--7s. with air, and being filled bind 
them freight, afterwards cutting up his breaſt he 
Jhal: find great ſtore of air in the lungs ,-even to 
eticir utmoſt . wiicle , but nothing in the arter'a 
Vi1'e,ncr 'nthe left ventricle of the beart. Bur if 
in a bivirg dop either the heart did attract it, or the | 
{;ns da pulle it throuph, they ſhould do it much | 
mote intits experiment. Yea in the adminiſtration 
of Anatomie blowing up the /zngs of a dead body, 
who doubrs but the air would enter this way, if 
there were any paſſage ? Bur they do ſo much e- 
Neeni the uſe of this ar/er/a vencſa for the convey- 
ins of ::r trom the /#-2p; to the heart, That Hier. 

. Fabr, ab «9. pend. does aflert , that the /2»gs were 


matte for this veſlels take, and that itis the chiefeſt 
 Partofthe zawgs, But 
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T he Proeme- 


But I beſeech you, if the Arteria venoſa had been 
Snade for the conveying of air , why has it the con-_ 
#Ktirution of a ves ? 
{ Nature would ſtand more in need of pipes, and . 
of annular ones, indeed fuch as the Bronchia are, 

Erhat ſhould be alwayes open , and never lie.flat, 
Irhat they might be alcogether voyd of blood , leſt 
[the wetnelſe ſhould hinder the paſſage of the air, as 


it is maniteſt, ( when the Lungs are diſeas'd by che 


ſtuffing or leaſt entrie of flegm into the Bronchia ) 
| when we make a whiſtling or a noiſe in our brez- 
| thing. | 


That opinion is lefſe tolerable, which ( ſuppo- 


| ſing that an ayrie and bloody matrer is neceſſary 


for the making of vital Spirits) does aſſert, that the 


| blood is drawn through the hidden pores of the 
| mediaFtin of the heart, out of the right ventricle 
| nto the /eft, and that theair is drawn through a 
oreat veſſel, the arteria wvenoſa, out of the Lungs; 
| and for that cauſe,thar there are more pores in the - 
| ſeprums of the hearr, fitter for the production of the 
{ blood. But by my troth there are no iuch pores, 
| nor can they be demonſtrated. 


For the ſubſtance of the /epr# of the heart is thick- 


| er, & more compact than any part of the body, ex- 
| cept the homes and nerves. But if there were holes _ 
| how were it poſlible,( ſince both the ventricles are”. 
diſtended at one time) that the one.can draw any” 
{thing from the other, or that the /eft can draw | 
| blood from therigh:2 And why ſhould not I ra- 
| ther beleeve that the r7ghr draws Spirits from the | 
| left, than rhat the {efr throuph the ſame holes | 
| thould draw blood from the r5ghr ? But it is rruly 
| Won 


: 
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The Proeme. 

wonderfull and incoherent, that at the ſame inſ}ant 
the blood ſhould be moſt convenienely drawn 
through hidden and obſcure paſſages, and air 
—_— very open ones. And why, I beſeech | 
you, have they their refuge to hidden, inviſible, 

zncertaio, and obſcure pores for the paſſage of the 
blood into the /cfr venrricle, when there is ſuch an | 
open way through the arter'a vene/ «? Truly it is ; 

a wonder to me, that they would rather invent or | 

f make a way through the /zprmm of the heart, which | 
p rs groſle, thick, hard , and moſt compact, than 
"* through the patent Vu Veneſum , or elſe through | 
[Eli the ſubſtancc of the /«xp-, thin. looſe, moſt ſoft and | 
"was ſpongious. - Beſides, if the blood could paſſe tho- | 
Re rough the ſubſtance ogghe /ep'»m, or be 1mbib'd | 
"hy by the wemrricles, what need were.there of the 
it branches of the Coronal arierie divided for that 
"FG purpoſe ? Which is very worthy to be obſery'd , it } 
| | In a Birth ( when all things are thinner and ſofter ) 
Nature was forced to bring the blood through an 
oval hole, out of the Vena Cava through the Arte- 
7iaVenoſa, how can it be poſſible that ſhe ſhould 
paſſe it ſo conveniently, and with no trouble, 
through the /epram of the bear!, being now: made 
thicker after growth 2? | 

Anareas Lanrentivs in his Lib. 9. Chad. 11. 
©sxft. 12. being back'd with the authority. of Ga- 
tn, and tne experience of Holerin', affirms, that | 

' Whey, and the atter, out of the cavitie of the breſt, 

- being ſupp'dup by the arreria verſa, can be expel- 
led through the /efe ventricle of the bearer and the 
arteries, together with the 'rine and the Excre- 
w:uts ; Ag likewiſe for the confirmation of it a re- 

| | ates 
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The Proeme: Wis) 
latesghe caſe of a certain Melancholy man, who | 


an} was freed from a Paroxiſm by tbe emiſſion of trous- | 
Wn bled, ſtinking, tart #rie, by which kind of diſeaſe | 
alt If at laſt dying, and diſſeQing the body, no ſuch ſub= | 


ble, 


Ef 
* 


2 


ech i ſtance as he piſl*d, did either appear in the b/ad- | 


der or in the re3»s, any where, but a preat deal in 
the left ventricle of the heart, and concavity of the 


| breaſt, whence he vaunts that he foretold the cauſe 


| of ſuch diſeaſes. But I cannot chuſe but wgnder, 
ſince he had pueſſ'd and foretold that Heterogene- 
| ous matter could be evacuated by the ſame paſſage, 
| that he either could not or would not fee or affirm, 
that through the ſame wayes the blood could be 
| conveniently, according to Natnre, brought out 


| of the /wngs into the left 22»tricles 


+ | 
Therefore from theſe, and many ſuch things as! 


theſe, it is clear, that thoſe things which are before 


ſpoken by former Authors, concerning the motion; 


and uſe of the heart and the arteries, doeither ſeem 


inconvenient or obſcure, or admit of no compoſſi-! 
bility , if one do diligently confider them ; there- | 
fore it will be profitable to ſearch more deeply into 
the buſineſle, and to contemplate the motions of | 

the arteries and heart, not only in man, butallo in 

all other creatures that have a heart ; as likewiſe _ 
by the trequent diſſeQion of living things , and by 
much ocular teſtimony te diſcern and ſearch the 


rruth. 
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EXERCISES, 
CONCERNING 


The motion of the Heart, 
and Blood, in tt Creatures. 


In ee anne 


rm 


CHAP.-T. 
The Cauſes wnch mov'd he Azthor to 
Wrzlc.. 


rr ne en. 


FAR Hen firſt 1 applyed my 


4 1 the many diſſetions of 

} £2 Living Creatures as they 
og came to hand, that by 
eo & that meanes 1 might find 


-\ 


out the uſe of the motion of the Heart 


and things conducible in Creatures, [ 
{traightwayes found it a thing hard to! be | 


attained, and full of difficultie,1o with Fr.- 


| caſt or 11s 1 did almoſt beleeve that the m;- 
tion of the Heart Was known to God a- 


lone : For neither could | riottly viſto: 
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A cd E xerciſes 


cuiſh, which way the Diaſtole and SyRole 
came to be, nor whea nor where the a:/:- 
£4 192 and 'conftriflion had its exiſtence. 
And that by reaſon of the quickneſle of the 
motion, which in ſome creatures appeared 
m rhe ewinckling « of an eye, like the paſling 


q: Ms I. + ſo that fometimes the Syſto- 
CLL- 


le did preſ: at it ſelf to me from this place, 


1870p, And the 2.:/Folc from that place, ſometimes 


juti contrary, ſometimes the motion was 
Yarious, fomerimes conius'd : whence was 
much croubled in mind, nor did 1 know 
wirit to re:vlve upon my felf , or what be- 


leetro give to others; nor wonder'd I at 


that which Andreas Lanreztizzs writes, 
That the motion ofthe heart, was as the 
eobing and flowing 0: Euripts to Arifta- 
i/c. Ar latt ullng daily more ſearch and di- 


 ligence, by often looking into many and ſe. 


verall {ects of creatures, 1did belecve | had 
hitthe nail on the head ,ſunwinded and 
irced my (el: from this Labyrinth , and 


thought Ihbad,gain'd both the motion and 


uie of the re.rrt , together with (that ot the 
arterics, Which 1419 fo much de ire: Since 
wuich tmelT bave not been ai aid,ovoth pri- 


- vately tu my friends, anc . pv}; ickly in my 


Anatoimie LeRures to deliver my opt- 
DLon. 
\W hich, as IE COI174 ohh falls-vut, pleaſed 


ſome, anc be pleaſe? others; Some there 


Were Ya7 6 clieck me, ipoke harſhly, and 
found 


$a. bo > = 
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Of tf e 0:09 of the Heart, Cc. 
! tound fault that I had departed from the 
| precepts and bUlief or all An:tomiſts; O- 
| | chers avouching that it was a thing new , 
worthy of their knowledge, and exceeding 
| profirable, requird it to be more plainly 
| | delivered to them. At jaſt, mov'd partly 5 
: * by the requeſts of my friends, that all men. 
| night be partakers of my endeavours, and 
| partly by the malice o: "lome, who being 
| difpleas'd with what I ſaid, and not under. 
; | ſtanding it aright, endeavoured to traduce 
| me publickly, I was forced to recon:imend 
| theſe things fo: the Preſs, that every man 
| might of nie, and ofthe thing i it ſelf, deliver 
| his judgement freely. But to- much ns 
[more willing I was to it,becau'e # crony:; 
[ab Ag. P, havins lear necly and cecurkind. 
Let down in a particular Treatile, almolt_ 
[all che parts of livirg creaures, left the 
E heart only untouched. Laſtly, it any pro- * 
| ficor advantage might by my induſtry in 
It!is accreW ts The republi k 0: Literature , 
$it might perchance be granted thac 1 had 
done well, and others Mot beleeve, that 
2] had not ſpent my time al Tragether to no 
purpoſe, and as thie okiman ſays in the © 6- 
bs ae, | 
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| Anatemicall Exoetha 
motion 0 "the heart , that from hence the 


way bein: thus perviou+, others truſting to 
more preonant wits, may take occaſion to ; 


doe beter, 1ad Grch turther. 


CH A P. 1I. 
a' ſſet:58 6; living Crearnres. 


Irſt then inthe hezrrs of all creature: 


being diſſected whillt they are yer alive 


opening the &re7ſf, and cutting up the cap- 


/al:, which immediately environeth the 


beart , you may oblerve that the hear: 


moves ſometimes , ſometimes reits : and 
chat there is a time when it moves , and 


when it Moyes not. 
This is more evident in the h-arts of col- 


l 


What manner of motion th: Heart bas inthe(Þ 


OO” Yn Fs, OI 


oy Crealures, aS the Toad. bY "rYPerts F- OF 

Henuſe- S1nus, Smrimng £ Creviſes, fnd a''Þ 
manner of little F:/>-s. For it ſhews it (cl 
more maniteitly 1n the hearts of hotter boſþ 
dies, as of D:g 7+, Swn-, if you obierve ate 
tentively ill the heart begin to dye , an 


move tain:lv,and lite is as 1t were departin | 
fromic Then you may cleariy and plain 


ly tee that the motions of it are more {lou 
and feldome. and the reftings 0 it of a lor 
cer coninuance: and vou may obſcrve anc 
diltinpuiſh more eaſily, what manner « 

mor1os 
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Of the 2011091 of the Feart, "x C. 


” motion itis, and which wayes it is madey 


3» 


in the reſting of it as Iikewile in death. the: 
heat is yeelding, flagging WEak , and lyes 
35 it were drooping. _— 

Atche motion, and whillt it is moving, 


| three things are chiefly to be 0blerved.. 


I. Thar he 4earr 15 erected, and that it 


þ raiſes it el” upwards into a'point, ipſomuch 


that it beats the breaſt at: that time, fo as 


| © the pultation is felt outwardly. 


2. Tharthere isa contratios! of it every 
way, eſpectilly of the des of it, fo. that it- 
appears leſler, loager, and contracted, The 


| heart ofan Eel, taken out,and laid upon a 


trencher,or upon ones hand, doth 2vidence 
this: It appears likewiſe in the hearts of 
little Fiſhes, and ot thoſe colder Anima; 
whoſe hearts are />.1rp 2: top, ard long. 

3+ That the hear being praſp'd in-ones. 
hand whilſt it is in motion, feels harder. 
I his hardneſle ariſes from textion, like. as 
if one take hold of the texaons of ones arm 


by the. E/bow whilſt they are moving the 


fingers, ſhall tee| them bent and more re- 

liſting. | 
4+ Tis moreover to be obſerved in Fi, 
and colder Animals which Have blood, «s 
Serpents, Frogzs, at that time when 'the 
heart moves it becomes whitſh, when it 
leaveth morion it appears tull of ſanguine 
colour. From hence it ſzemed to me, that 
the motion of the hear was a kind of tcnti- 
A2 | WL 
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Anatrmicall Exerciſes 


ON in every part of it : accoraing to the 


drawss and .onifriftio0- Ofthe F b-rs every 
Way; becaulc it appear*a that in all its mo» 


tights, Ty was er:ted, received VigSour, grew 
lefler and harder. and that the m.otton of 


ir was | ke that of the mv/cles, where the 


cont ai on is made accoruing to.the draw- 
ing of the nerwores ports, and fibers, for the 
z/cles whillt they are in motion, and in 
ac n, are envigorated, and ſtretched, of 
fo become hard, they are upliited , and 
tiickned to likewiſe the heart, 
From which obſervations with 500d rea- 


ſon we may gather that the h:- _- at that 
time whillt it is in motion , ſuffers conltri*. 


tion, and 1s thickned in its ourſid?, and 
10 treigh cned in its ven2ricles , thruſting 
torth the blood contained within it : 
winch from the fourth ovſervation 1s evi- 
dent. becaute that in the t-27-02 jt becomes 
wine, havingttiru't out the blood contat- 


ne« withinit, ani preſently after init rTe-- 
drxation, and re't, a purple and crim- 


{on colour returns tO the e:r1, Bur 0i this 
No man needs to make any turcher icruple, 
:12ce upon the inflicting or a wound into 
the « ecvirie of the wvent- SIENPOR cvery mo” 
10n, (and pulſation of the »-arryn thewer 
r7ention 1, vou fnall tec the bl-»0d vichin 


L 


.Concained tn I2ay OUT. 


So £ien tavke things happen at one * the 


fame Linethe tention of the heart, A; pada 
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| Of the*'motion of the Heart, &c, 
fin of the poent, the beating (which is felt 
outwardly by reaſon of its hitting againſt 
the breafF, the incraſlation of the ſides or 
ic, and the forcible protruſion of the blood 
by conſtriction. of the ventricles. | 
Hence the contrary of the comonly recei- 
ved opinion appears,which is,that the heart 
atthat time when it beats apainft the breaſf, 
and the pulſation is outwardly felt, it is 
beleev'd that the ventricles of the heart are 
dilated. and replete with blood , though 
you ſhall underitand that it 1s otherwile ,- 
and that when the heart is contracted it is- 
emptied. . For that motion which is coms 
monly thonght the Diaf-le of the heart, is 
really the S»/#:l/e , and fo the proper mo- 
tion of the beart 1s not a D:aſtole but a Sy- 
ftole , for the heart receives no. vigour in 
the Diaftole , butinthe Syoic, tor then 


it isextended, moveth, and receiveth vi- 


FOUr. , | | 
Neither is that to be allowed , though 


tt is confirmed by a compariion .alleged 


by the Divine Veſſilizs , of a vireath of O- 


Uers , meaning of many twiggs joynd t9- 
gether in faſhion of a Pjramzge: that the! 
heart doth only move by the ſtreight fibers, 
and ſo whilſt the top is brought near to the 
bottom, the ſides of it are diſated round 
about, and do acquire the form of a little 
goxurd,and ſo take in blood ( for according 
© all the drawing of the Fibers which it 
No has 
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Anatomicall Exerciſes 


has # the heart is {tifned - and gatherd tos 
gerher ) But that the outſide and ſubſtance 
of it are rather rhickned and dilated, and 
that whilſt the Fibers are ſtretched from 
the top of the corner to the bottom, the 
{i4es of the heart do not encline to an or- 
bicular firure, but rather coptrary, as e- 
very Fib-r circular lies plac'd , does in its 
'contraRion encline to ſtreightne!s, and as 
all the / i&ers of the m#/cles whillt they are 
contracted and ſhortned of their length, ſo 


towards the {ides they are extended , and 


are thickned atter the lame faſhion as the 
bodies 0: the Muſcles | 
To this add,'hat not only in the motio 
of the hearr, by erection and incraſſation 
ofthe ſides of it, . it ſofalls out , that the 
wentrisles are ſtreightned , but moreover 
all che fides inwardly are girt together as it 


were with a nooſe , for expelling the blood. 


with greater force, by reaſon that thoſe Fi- 
bers or little rendons , amongſt which there 
_ are none but ſtreight ones, ( for 'thoie in 
the outſide are circular ) called by AriHo- 
tle Nerves,gare various in the wentricles of 
the hearts of greater creatures, whillt they 
are contracted together with a moſt admi- 

rable frame. 
either is it true which is commonly be- 
liev'd, that the hearr by any motion or di- 
ſtention 0: its own doth draw blood into 
te veriric es., but that whilſt itis mo- 
| ved 


* =” emanad PE TITER *” 


Of bs motion ed the He cart, ee: 


ved and bended the dlood is thruſt forth ; 
and when it is relax'd and falls, the blood 


15 received in manner as follows: 


nu g—_— 


CHA Þ. Ut 


| What manner of motion the Arterics have mn 


/ 


diff ection of Irving creature. 


Hetr occurs in- the. motion of the hears 
theſe things further to be obſery'd, 


| which have relation to the moving and 


pulſation of the arteries, | 
I. 1hatwhilſtthereis a a ,contra- 


| tion of the heart , and a percuſlion of the 


breaſt, and an apparent $rle, the ar- 
ter7es aredilated , dobeat, and are in their 
Diaftole. In like manner when che right 
Cenreiets thruſts out the blood contained 
mit,the :rrer10v5 vein beares and is dilated, 
rogether with the reſt of the arzeries of che 
—_ 

. When the left ventricle ceaſeth to 
move beat, and co be contracted , the 
beating of the arterics ceaſes: nay when 
the 7-119, is bur faint, the pulſation of the 
arterieris hardly ro be perceived, and fo 
likewiſe in the arteriall vers, when the 
right cea'es. 

3. Likewiſe cutting or piercing any ar- 
'crie 10 the very tention of the left vexrricle 
| the. 


TE 


Fl 4 f:'\s 


Anatomicall Exerciſes 
the blood is forcibly thruſt out of the : 
wound , {0 cutting the arreriall vin at the } 
{ametime, andin the tention» and contra- Þ 
Qion of the righr ventricle, you ſhall ſee Þ 
the blood to burſt out torcidly from Þ 
thence. ; 

So likewiſe in Fifves, cutting the conduit Þ 
f:pe, which leads from the heart to the oils, 
at Which time you ſhall ſee the hear: ſtiff, Þ 
and contracted, from thence you ſhall 
likewiſe lee the blood torcibly thruſt our. 

Laſtly, as inthe cutting of any arterie, 
the blood leaps out fometimes' farther, 
ſometimes nearer, you ſhall find the out- 
leaping to be juſt with the Arterial D:: iſ a+ 
{e, at which time the heart ſtrikes the *reff, 
and af that time then when it appears that 
the keart is inits textion, and contration.it 


is in its Sy/fole, and that the blood is thruſt 


out with the ſame-motion. 

From hence, :this againſt the Common 
rule appears to be clear, that the Arterial 
Diaftote is at the ſame time with the Syſtole 
of the heart, and that the artericsare fill'd 


and diſtended, by-realon of the immiſlion 


and intruſion of blyod made by the con- Þ 
{trition of the ventricles of the heart ; as Þ 
lixewiſe that the avterres are ſtretched, be- 


caule they are till'd like Baggs or Sachels, 


and are not fi]!'d becauſe they are blown 
up like Bellows : and for the ſam2 cauſe do 


all the. reeries of tic body beat, by reaſon 
07 
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Of the motion of the Heart, &c, 


| of the tention of the left 7), #utr1icle of the 


BRAY RE) 


LL. art, as the aricrsa# 2e:n irom the tention 
of the r:ght. 

Laſtly, That the alia of the arte- 
ries ariſes from the impulſion of blood 
| from the /eft rentricle; juſt fo, as when one 
E blows into a glove, he: ſhall ſee all the fin- 
| ors (well up rop-ther, and aflimulate this 
| puliation. As allo according co the rextion 
| of the hearr, the pulliations are greater, 
| more vehement, more trequent, ſwifter ,' 
| keeping the number, quanticy, and order, 
| of the beating of the hearr, © 

| Norisit to þe expeRed, that becauſe of 


| the motion offche blood there ſhould be a 
| certain diſtarfte of time berwixt the conſtri- 
| hon of the heart, anc the dilatation of the 
Larter 82s (eſpecially of thoſe that are furtheſt ©. 


| diſtant ) that they be not atthe ſame in- 
| ſtant, becauie that ina 5afoz ( as likewiſe 
| in a Drum, and long peeces of Timber ) 
| the ſtroke and the motion are alike ſoon at 
| both extremes. ſince the _ here 1s juſt 
| as inthe blowing up ofa glove, or 'a Blad- 
T der. Hence Ariſe. 3. Anus. C. 9: dereſÞ. 
! Coap.is. The blood Trays be ) ef all living 


X | cre. 'Inres. heats within hat Vers, mea- 
Y {nt ng the artcrzes,)* and with a conrtanl 
: 

; wotion oe ves eviry Where: [7 co «ll the 


, veins beat tegeiher, and by turns , becauſe 


= 


| they have gc dependance pon the * PR 


| But it dbes always move, wiherefore they 


| TH 


4 |; ; 4 ' is 


12 :  Anatonicall E verciſc f. þ 
likewiſe move, and in order to 11s motion |: 
V who» it doth move. : 


We muſt obſerve with Galen, that the ar- |}: 
reries were named veins by the antient | 
Philoſophers. Ichanced on a time to fee || 
and have in hand, an accident which- did 

. molt plainly confirm this to me to be true - 
A certaine perſon had a preat ſwelli'g Þ 
which did bzat on the right /zde of his rhroar Þ 
neer to the deſzen' of the ſubclavial arteric, 
into the armpits, calld .4n:riſma, begot- 
ten by the corroſton of the ar:erie it ſelf, 
which grew bipger and bigger every day , 
being filled with the immitlion of blood 
from the arterie at every ral/arion ; which 

- was fGund upon the cutting up of his body 
after he was dead. In this man the pul/e 
of his arms upon that ſide, was very weak, _ 
by reaſon that che preater portion and in» 
flux 0! blood was turned into the ſwelling, 
and ſo tas >, 

Where'ore, whether it be by compreſſi- 
on, ſiufting. or interce tion, that the mo- 
tionof the blood thruuph the arters.s be 
hindered, in tha: caje the furthermoſt ar- 
zerics doe boar Ilſe, ſeeing the pulſe of the 
erter4-5 15 nothing but che impullizn of 
the blood into the .z7ter ies, 
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Of the motion of the Heart, © 
CH A'D. IV: 


1p hat manner of motien the Heart , and the 
ears of it, have in living Creatares. 


Eſides theſe, there are to be oblerved 
Bw things as belongs to the ears, which 
G 4p 'r Banks us P. ( , Anat, 23.21: and 
Tohan Kiolanus, men very learned, and skil- 


full Aniromicts have obſerved. and adviles. 


us,that (if in che live diſſection of any ani- 


mils you have good repard tov the motion. 


of the hear, you ihall ſee four motions, di- 


. ſtin& both in time and place: with leave of 


ſuch eminent men de it ipoken, there are 
four motions diſtin& in place, but nor in 


4ime; for both theears move together, 


and both the ven!r:cles move together, ſo 
thac there are four motions diſtin in 
place, only at two times, and it 15 thus, 


Thereare as it were at one time two Mo- 


tions, one of the ers, and another of the 
ventricles themieives, for they are not 


: ju{ at one inſtant, but the motion of -the 


ears poes before, and the motion of the 
heart follows; and tlie motion feemes-to 
begin at the ears, and to paſſe forward to 
the ventricles; when all thinos are alrea- 
dy ina languiſhing condition, { the heart 
dying away, as it 1s both in F Þ-s. and 0+ 
ther cold:r animals Which have blood)the e 
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intercedes ſome ſhorc reſting time betwixe | 
thele two-morions,, and the bearr heing as Þ 
it were weakned, ſeems to aniwer the- 
motion, (omerimes iwiiter, ſometimes ſlaw--F 
cr ; laſt of all drawins cowards ceath, it 
ceaſes to anſwer by its motion, and only 
by nodding its head icems as it wereto give 
conient, and moves fo inſenſibly, chat ic | 
ſeems only to give a ſigne of motion to the Þ 
ears : So rhe vear: firit leaves beating, be- 
fore tlie ears, ſo thatthe ears are ſaid to 
out l:iveir: the ef ventricle leaves beat-. 
ins firſt 0: all chenits 47, then the »:ghe 
Vent: cle, lift ofalliwhich Galen obſerys) 
al! ch- reſt oivins off and dying, the right . 
ec beats 411: fo that liſe ſeems to remain 
latt 0: liinthe right. And whilſt by lit-.. 
tleand little the he:yt is dying, you may 
ſee aiter rwo or three beatings of the ear , 
the hear! will, being as it were rowled, ans 
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| ſwer, and very ilowly and hardly endeavor 
RS | -— and frame a motion. 
2 * Bur this is chiefly to be obſerved, ' that. 
0 . | after the herrt has leit beating y and the 
o [. ears are beating ſti;] , putting, your finger 
IS . upon the ve; aricle ofthe heart , every pul- | 
NE ſation is - perceived in the vewrricles, juit Þ 
M after the fame manner a< wee ſaid the £ 
- pulſations of the werer:cles were felt in . Þ 
tne Arertes. a diſtention beins made | 
by impullion or blood : and at this time, Þ 
ihe e.wrs only beating, it you cut away the Þ 
Poant 
: ; : 
\ \ , g Fm To. Ot 


: Of the motion of the Heart, Cc. 
| axt of the heert with a pair of Scrfſors,you 
Whall ice the blood flow trom thence at eve- 


M7 - | Sc appears which way the blood comes into 

it [the venrr:cles, not by attraction or diſten- 
ly tion of the heart , buc fent in by the impul- 
ve [ſion of the ears. 


ic jÞ It is to beoblerved, that all thoſe which 
31 call pulſations , both in the cars , and in 
>- the heart, arc contraRions, and that the 
o F[Rrarsare evidently firſt contracted , and af. 
- Bterwards the heart it ſelf. For the cars 
f [wbilit they move and beat, become whi- 
) Puſh , eſpecially when there is little blood 
ce. [yin them, for they are f1)Þ'd as the ce/lars and 
n [{treaſuries of blood, by the compreſſive 
-. {motion ofthe veins Jand the tending of the 
y blood to its yroper Centre. Nay further, it 
: pis moſf evident,in the exds and extremities 
» Potthem, that the whiteneſs ariſes meerly 
Þ from the contraRion of them. 
In Fi/hes, and Froggs, and the like, has 
z Ying but. one ventricle of the heart ( for in 
4 lieu of one ear they have a little bladder 
7 plac'd at the botrow of their beart full of 
- | blood ) you ſhall molt evidently fee the 
* Þ #ladxer firſt contracted ,, and the contra- 
: [| Ron of the bear to enſue. 
- Notwithſtanding I chought fit to inſert 
7 thole things which were of a contrary 
| Þ courſe, the hearr of an Ef, as allo of ſome 
: Fires, and living creatures being ey our 
| eats 
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beats without ears, nay though you cut it 
in pieces, you ſhall ſee the pieces when they 
areaſunder contract and dilate themſelves, 
ſo that in ſuch, aiter the motion of the ears, 
the hearr ddes leap and beat 7 But this per- 
chance is only proper to ſuch creatures, web. 
are ngre tenacious of lite , whole radical 
mo:/inre 15 more glutinous tatter, tougher, | 
and not ſo ealie to be diſſoly*d. This allo 
does appear inthe fleſh of Zels,which after 
the skinning , exentcration, and cutting in 
pieces,” retains motion. 

This 1s certain that upon a time trying 
an experiment #707 4 dove , after that the 
heart had quite left motion, and that the 
ears had a while given over, I wetted my 


finger with ſpittle, and beino warmed kept 


ita while upon the heart, by ' this fomenta- 
Lion » as if ig had received {tren5th and lite 
a treih,, the Searr}, and its ears began to 
movye, to contrad, and open, and did 
ſeein as it were recalPd back again from 
. death, 

But beſides all theſe I have often obſery'd 
that atrer the heart it ſelf, and even its 


_ right 6a7,had at the very point of deith left 
off beating, there manifeſily remain'd in the 


very blood which 1s in the right ear, an 
obſcure motion, anda kind of inundation, 
and beating, that is to lay,io long as 1t leemd 
to be poſleſPd with any blood or ſpirit. 
A thing of the like nature, in the firſt 
Fence. 


Of the motion of the Heart, c-e,/ I |. 
generation of a living creature moſt eyi- 
dently appears ina tens egp within ſeven 
days after her ficting , firſt of all there is | 1 
| init a drop of blood , which moves, as A- - | 
EB r5&ocle jikewile oblerv'd , which recetving [fb 
_ encreaſe, and the Chicken being formd in 
Y part, the cars of the hexrr are faſhioned, 
WY which beating there is always . lite; then 
BE afterwards within a few days the bo- v2 
"E dy beginnings to receive its lineaments. then | Þ 
!W likewiſe is the body of the heart framed, 
bur for ſome days it appears whitiſh and 
> W without blood , nor doth it beat and move 
.. as the reſt of the body ; as alſo | have ſeen | 
ina child atter three moneths , the he«rr to 
'BE be alſo form*d, but awhitiſh, and without 
 K blood; inthe cars of which notwithſtan- 
"MK ding there was great ſtore of blood, and of 


"EF acrimſon colour : fo likewiſe inthe egs. 
'E whenthe Ch:ch was new torm'd, and en- 
; creaſed,the keart began likewle to encreale, 
and to have ve-trricles in which it began to 
receive blood ard pais it chrough.  &; 
So that ita man will more narrowly pry. 
'Y into the cruth, he will not ſay,that the here 
is the firſt thing that lives, and laſt chac 
EB Gies, butrather the ears ( and in Snakes, 
'E Fiſhes, and ſuch like creatures, the part 
| which is inſtead thereof ) and thatie both 


lives before the h:art,and dies after it, iy 
Nay its doubtful roo, whether or no before | 
them\alſo the ſpirit and blood have anob- 
B ſcure 
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ſcure beating , which ro me it ſeem'd to 
retain atter death , or whecher we may lay 
that with this beating che liie begins, tce- 
ing the Sperm , and prolifique Spirit, of 


all living Creatures , goes from them with 


a kind of leaping, as if it ſelf were a living 
creature, So Nature in death making as it 
were a recapitulation , returns upon her 


ſelf with a retrograde motion,from the end 


of her race to the beginning of it, from 
whence ſhe firſt iſſues thicher the returns, 
{eeins the generation of living creatures , 
from not being a living creature, is to be a 
living creature, as-trom a nonentitie to be 
anentitie, ſo by the ſame ſteps , corruptte 
on pafles from an entitie, to a non entitie; 


-whenc? it is, that thar which in living crea- 


tures is laſt made, tails firſt, and chat which 
is firſt made, fails laft. 

I have |: kewiſe obſery*d , that there is 
really a heart inall animals, and not only 
(as Ariſtrlc favs ) in the greater lort, and 


uch as have blood, but likewiſe in leſſer, 


and {uch as have fone , as thole that are- 


cruſted without , or have ſhels, as houſe- 


Snarls, Cra ", h, Creviſes, Shimps,andin 
Many orhe oay in Waſps, Horn-ts, and 
in G5. bo optick glaſs made for the - 
diſcovery of the leaſt thi? ags, in the upper . 


end ofthat place which is called their tail, 


I ſaw the heart bear, & ſhewed it to others. 
But .in thoſe c:earures which have no. 
blood, 


Of the maotion of the Heart, fc 7 9- 
Llood, the hear: beats very flowly, & with _ 
. deliberate ſtroaks, as it does in other crea- 
tures which are dying,and is contracted leis 
ſurely, as 1n S»a{s 15 eaſte to diſcern, whole 
heert you ſhall find in the rightfideat the 
botcoim of that Orifice , which it ſcems to. 
open and ſhut for taking of air, and from | 
whence it caſts out toam,diſlecing it at the | 
top near the place which is anſwerable to 
the ver. _ 

Bur it is to be.obſeryed likewiſe , that in 
Winter, and colder ſeaſons, ſome creatures 
| which have no blood, ſuch as is the Snail, 
have nothing which beats, bur doe rather 
ſeem to be like plants 3 as likewiſe the reſt, 
which for that cauſe are called Plantani- 
ma's. Itis likewiſe to be obſerved, that. 
in all creatures which have hearts,there are 
ears ikewiſe, or ſome thing anſwerable to 
them, and whereloever the heart has two 
ventricles, there are two car, but not con- 
trarily. But if you obſerve the taſhioning of 
a chick inthe eps, firſt of all there is in it as 
I ſaid only a blader or drop of Hlood, which 
beats, and encreaſing afterwards the hearr 
is perfe&ed ; ſoin ſome creatures ( as not. 
reaching a further periection ) there is a 
certain little bladder only like a point, red 
or white , as the beginning of lite, asin 
- Beer, Waſps, Snails, Shrim>s,( reviſes. 
There is tound here with us a ſort of ve- - 
ry little Fiſh, called in Engliſh, a Shrimy, 
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and in Low Dutch Een Garneel, uſually ta- 
ken in the Sea, and in the River of Thames, 
all the bodie of which is tranſparent : T his 
little Fiſh I have often ſhewn in water to 
ſome of my ſpeciall friends,ſo that we could 
clearly diſcern the motion of the heart in 
that. creature, the outward parts nothing 
© atallobſtructing our ſight, as if it had been 
', - through a_ window. In a Hens egg I 
ſhewed the firſt beginning of the Chick, 
like a little cloud, by putting anegs' off 
which the ſhell was taken, into water warm 
and clear, inthe midſt of which cloud there 
was a point of blood which did bear, ſo lits 
tle,that when it was contracted it diſappea- 

_ ted, and vaniſh'd out of our fight, and in 
its dilatation, ſhew'd it ſelf again, red, and 
imall, as the point ofa needle ; inſomuch 
zs betwixt being ſeen, & not being-ſeen,as it 
were bertwixt being,and not being,it'did re- 
preſene a b-atins, andthe beginning;of lite. 


The aflion and office of the motion of the . 


cart, Fs 4 


Confidently beleeve then, that out of 
; Acheſe and the like obſervations, it will be 
found that the motion of the heart is after 

this manner. - : = 

Firſt of all the ear contracts it ſelf, and 
inthat contraction throws the blood with 
. Which it abounds, as the head ſpring of che 
DT, Veans, 
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Of the motion of the Heart, cc. 


veins, and the cellar and ciſtern of blond, 
into the vextric/c ot the beart, which bein 


full,ſtraightway the heart raiſes it (elf, ſtret- | 
ches all the »erves,c & frac the ve>rricles, 


and makes a pulſatiof: by which pulſation 


| {continually thruſts that blood, (which by 
the ears is ſent in)forthinto the arteries,the 


11ght ventricle into thed#rgs, through thac 


veſſel which is called the vena arreri5/a, but 
15 indeed both in its place and function,and 


every thing elſe, an arterie; the /ft ventri. 


cl: into the aor:a,and ſo by the arteries into. 
the whole body. | 
Thoſe two motions, the one of the ear, - 
| the other of the ventricles are ſo done ina 
continued motion, as it were keeping a cer-. 


tain harmony, and number , that they-are 


both done at the ſame time, and one onely_ 


motion appears, eſpecially in hotter crea- 
tures, whilſt they move with a ſudden mc- 


tion. Nor 1s this otherwiſe done, than 
_ when in Engizes, one wheel moving ano- 


ther, they ſeem all to move together ; and 
in the lock of a piece, by the drawing of the 


ſprings, the flint falls, ſtrikes the ſteel, fires 
| the powder, enters the touch-hole,diſchar- 
| ges, the balls flie out, pierces the mark, and 


|| theſe motions by reaſon of the ſwiftneſſe 
of them, appear in the twinkling of an eye : 
So likewiſe in the deglatition, the mear or 
drink is thrown into the 5azvs, the /ar1»x is 
thut cloſe, by its own we/cles, and the Epi- 
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Llottts, the top of the weaſon, is lifced up, 


and opened by its w«ſcles , juſt as a ſack 
is raiſed to be filled, and opened that it may 
receive; it thruſts down the meat or drink 
being receiv'd , by th@ rhwariing myſcles , 


and with the long muſcles ſucks it down;yet 


notwithſtanding that all theſe motions are 
made by {everall and contradiſtin& or gas, 


.. whilſt they are don in harmony and order, 
 ſeem-but to make one motion and aCtion, 


which they call ſwallowing. | 
+ Soit comes to paſle clearly, in the moti- 
on and action of the heart, which is a kind 
of iwallowing,and transtuſion of blood out 
of the veins into the arteries. And if any 
man carefully obſerving this , ſhall dili- 
gently ſearch the motion of the heart in the 
ifſection of any living thing, he ſhall fee 
not only that which I have taid , that the 


Fkeart eres it ielf, and makes one continued 


motion with the ears of it , but likewiſe a 
certain motion and inclination ſide-wayes, 
and an ovſcure leaning that way , in order 
to the draught ot the right ventricle, ſo cara 
rying on the work. As we may ſce when 
a Horſe drinks, and ſwallows the water, at 
every gulp the water is ſup*'d down into the 
belly, which .yeelds a certain noiſe an{1 
pul:Tto him that heedshiin., and touches 
him; evenſo it comes'to pafle, that wiulſt 


ſome portion ofthe blood 1s drawnout of 


the veiss 1nt9 ihe. ricries, there 13 4 bea- 


ns 


Of the mation of the H eart, ©. 
ting which is heard within the breaſt. 

The motion cf the hea; : then is after this 
manner, and the transfuſion and propulli- 
on by mediation ot the 4rcerzes is one of 
the aQions of the hearr, fo that the pulfarti- 
on which we feel , is nothing elie but on- 
ly the impulſion of the vlood by the heorr, 

But whether or no the + ar: contribuce 
any thing elſe to the blood,beſides the rr.- 
{þ5jatton, local mozon, and diſtribu; irn of it, 
we mult enquire afterwaxds,and collet-our 
of other obtervations. Let this ſuffice tor 
the prefent, that it is ſufficiently evidences, 
that in the beating of the hear: the bloud 
is cransfuſed and drawn our of the vers in- 
to the arreries, through the vextrivles of the 
beart,& ſo diſtributed into the whole body 

But this all do in tome manner granc 
and gather from the fabrick ofthe h-ar7, 
and from the figure, place, and »/e of the 
Portals, yet ſtumbling as it were ina dark 
place, they ſeem to be dim-fighted , and 
clamper up divers things, which are contra<- 
| ry and inconſiſtent, and ipeak many things _ 
\ at random ( as we ſhewed betore. ) One 
thing ſeemes to me to have been the chief 
cauſe of doubt and miſtake in this buſineſle, 
which is, the contexture in a man of' the 
keart and lungs; For when they did ſee 
the vena arterioſa, and the arteria venoſa, 
comming likewiſe into the /«»gs, andithere 
to diſappear , it could nor fink with them 
Bg cither 
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.. either how the r:ght ventricle ſhould diftri- 
bute the blood into the body, or how rhe 

left ventricle ſhould draw it out of the ve- 

na Cava. This Galews words do teſtify in 

his book De plac, Hip. & Plat.6,W here he 
inveighs apainſt Ero/i/iratns, toncerning 


the beginnin« and uſe of the veins, and the ſ w 
concoction-of the blood. Tow Will anſwer in 
(fayes he) that it is ſo ordained, that the WU m 
blood beprepared in the Liver, andſocarri= | d 

ed to the Heart, there to receive its proper hi 
form aud abſolute perfettion': Which truly m 

4 ſeems not without reaſon; for no perfett and } ri 
* great Work % done ſuddenly, at one © empr, WM ©: 
and gains all its refining from one 1nþ rument. ra 


Which if -1t be ſo, ſhew us another veſſell 
which draws cut the blood, being abſolutely Te 
perfefted from the heart , and diſpoſes of 1t ri 


as the arteries doe of the ſpirits through the te 
whole boate. | 2 [i 
See here an opinion which carries reaſon Ir 


with it left and rejeted by Galen, becauſe iſ 
( beſides nat perceiving the paſſage, ) he n 


+ __ could not finda veſſel which from the heart b 
- ſhould diſtribute the blood into the whole Þ| 1 
body. =þ 
Bur-if at that time in the defence of that al 

Opinion {which is now ours. & inall things | h 

elſe agreeable to reaſon by Galezs own | h 
confeſſion ) one ſhould with his finger ſt 

have pointed out the'igreat Arrerie diſpen- i 

ſing the blood trom the Hear into the 0 

ES whole 


Of the motion of the Heart, oc; 
whole body. what wonld that Divine man, 
| moſt ingenious, and moſt learned, haye an- 
ſwered? I wonder whether he would have 
ſaid that the arteries diſtribute Spirits and 
not blood certainly he ſhould not by this ? 
ſufficiently have confuted a Eroſpftrarus 
who did imagine the Spirits to be contained 
in the arterses only, bur ſhovid in the 


mean time contradi& himſelf, and baſely 
deny that , which in one of his own books : 


he ſtiffly maintains to be true, proves it by 
many and ſtrong arguments, and by expe- 


riments demonſtrats it,that blood 1s natu- 
rally contain'd 1n the ar/eries, andnot Spi-. 


rats. 
But if that Divine man, as he does often 
in the ſame place,do'pgrant that all the arte-. 
ries of the body do ariie from the great ar- 
| terie,and it from: the heart, and. profeiling 
likewiſe that thoſe three pointed doors plac'd 
in the Orifice of the Aorta do hinder the 
return of the blood into the hearr,and that 
nature had nevet ordain'd them for the 
| beſt of our 1atralls , unleſs it had been for 
ſome ſpeciZ1l Office, I {ay,if the father or 
|- the Phyſicians ſhould grant all theſe things, 
and in the ſame very words as he does in 


his forementioned book, 1 do not fee how 


he could deny that the great arterie was 
ſuch a veſſel as did carry the blood, after 
it had received its abſolute perfection, out 
of the heart into the whole body: Or per- 
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chance he would ſti} continue to be doubt- 


'fuli; (as all the reſt ſince his time to this ve- 
ry day) becauſe not ſeeing the contexcure 


__ of the heart mth the /ungs he was ignorant 
- of the ways by which the Blood could be 
' carryed into the -rteries, which doubt 


does not a little perplex the A-:atomiſts 
whenalways in diſſections they find the ar- 
7e7i4 venoſa and theleft ventricle full of 


thick knottie black blood , ſo that they are 


forc'd to affirm that the blood ſwets 
through the encloſer of the hear: trom the 
right ventricie to the lefr; but this way 1 
have ſuffictently refuted already, therefore 
there muſt another way be prepared and 
laid open , which being found , there can, 
1-1magtne, be no difficulty, which can hin- 
der any body from granting and conteſling 
thote things which 1 propounded betore of 
the pulſation of the hearr, and diſpenſation 
of the blood by the arteries into the whole 
body. | 


CHA P. Yb 


| $5 which ways the blood is carried out of t' 
vera cava, into the arteries, or on: of  .. - 


right ventricle of th: heart iuto the left. 


Cone it 15 probable, that the connexion 


of the heart with the Iangs has piven 


this occaſion of miſtake, they are to be 


blamed in this, who whillt they deſire to 
oive their verdict, to demonſtrate, and 
1 - under- 


of he motion of the Heart, RE 


inderſtand all parts of living creatures , 
| lbok bur into man only , and into him be- - 


| ing dead to0,and ſo do no more to the pur- 
| pole, than - qo leeing the manner 
| of Government in one Common-wealth , 


frame Politicks, or they who knowing che 


nature of one piece of Land, beleeve char 


they underſtand agriculture, or as it from 
one ' Particular propoſition, they ſhould 


oe about to frame Univerſal arguments. 
Neverthelels were they butas well pra- 


Cilrd in the difſeftion 0! creatures, as 
they are in the Anat6mie ot mens carcales , 
this buſineſs, which Keeps them all in doubr 


and perplexitie , would-. in my opinion 
ſeem clear without all difficultie; 


Firit of all in Fiſhes having bur one v-#- | 
tricle of the heart ( as having no /wxg-) the. 


ting 1s clear enough. For it is certain, that 
it may be confirmd betore our eys, chat the 
bladder of blood, which they have at the 
bottom of the bears: anſwerable to the 
ea- of the heart. ſends the blood into the 
heart, and chat the h:art does afterward . 

1 brough a pipe or arcr'e,o7r fomerthing ans 


wering © an arterp,openly transfuje .t, -bo:h: 
by our own view,and alio by cutting the -'7. 


t-7:e, the þ' ood leaping out upon every 
paliation of the 5e.:r:. / 


Y ou may likewiſe ſee the fame at terward 
el fly in all other creatures, in winch therc | 


ls but. ore ventricle only, or itomething an- 


ſwe- 
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ſwerable to it, as in the Toad, Frogg, Ser- 
p-nts, houfe-Snails, which although they 
are ſaid in ſome manner to haye /#»:gs, be- 
cauſe they havea voice ( of the frame of 
whoſe /angs I have many obſervations by 
me, which are not proper for this place }) 


; yet from our own eye-ſight it is clear, af- 


cer the ſame manner in them that the blood 
by the pulſation of the heart is brought out 
of the veins into the arteries, the way of 
it open, patent, mani'eſt , no occaſion or 
doubt of difliculty at all. For the caſe 1s juſt 
ſo withthem , as it mighr be with a man, 
the encloſure of whoſe hears were pierced 
through , or taken away, and fo both the 


ventricles become one, | beleeve no man | 


then would doubt which way the blood 
ſhou'd $0 out of the veins, nto the arterzes. 


And - ſeeing there are more creatures | 
which have no /#»gs, than there are which 
have, and more which have but one ve»: 
tricle , thanthere are which havetwo , we 
may very well aver for the moſt part, and } 
almoſt inall, that the blood is transfus'd ? 
out of the vc», into the arteries, through | 
the boſom of the beer by an open paſſage, | 


Bur I conceiv'd with my lelf that it is 
plainly ieen too in thoſe Embryons which 
have hearts. | | 

In a dirch there are four veſſclls oi 
the heart the venz cava, the ver; arter-ofa, 
artcria wenalir, and the ata, or arteria 
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Of the mation of the Heart, &-c: 


The firſt touch and union of the vexs 
cava With the arteria veno/a, which comes 
to paſſe before the vena cave.opens it felt 
into the right ventricle of the harr,or ſends 
out the Coronal vesn,a lictle above its out- 
voing from the /5ver , diſplays unto us its 


orifice ſide-wayes , that is to ſay, a hole, 


wide and large, of an oval figure , made 
through paſlagable, from the' vena cave 
into that Arrerie : Inſomuch as through 


that hole the blood may freely and abun. 
dantly paſſe out « f the venacara , into the 


arteria vexoſa, and the left car ot the beart, 
and ſo to the left vextricle. There is more- 
over apainſt that place which lookes to- 
wards the ar:eria venoſa a membrare thin 


29 
| 2914, and are otherwiſe united then ih 
| one come to age, which all Anatomiſts 


Z know well enough. 


and hard, like a cover, which afterwards in 
thoſe whick grow to riper years, covering - 


this hole,and-growing together every way, 
does quite ſtop it, and takes away almoſt 
all ſigne of it. This * membrane, I lay, is fo 


ordained,that hanging looſely with its own 


weiphe, it makes way into the /amgs, and 


heart, and 15 turned up. giving paſlage to. 


the blood which flaws fromthe vera cava, 
but hinders it from flowing back into the 


cava again. $0 that from hence we may 1-: 


[Es 
VERN 


magininan Embryo, that the bloud ovght | 


contiuually to paſſe throvgi ris hole 1nto 


the. 
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the arteria vcn{2,0ut of the vena cava,and 
ſo into the left cr of tht heart, and atiter ic 
1s $ enter'd, that it can never return, 


The other union is that of the vena arte- 


r:oſa, (which comes to paſle after that that 
2:47 COMMINS our of the 7224 ventricle, 1s 


_diviJdedinto ewo branches ). and it is as it 
were a third rr1unk,, or arterial conduiteſipe 


diverſe irom the two tormer, from hence 


crookedly drawn, and perforate into the 
Arters1i maine; 10 that in the diſſeftion of 


Embrycns, ther? appears as it were tWO aor- 


747, Or two roots (frhe great arteries T his 


co:4uit likewile in thole that come to riper 


ace is attenuated by little and little , and 


fades away, and at laſt is quire dryed up, 
&c loi, like the [1mvilical vein. I his arterial 
co:auir=pine hath no membrare to hinder 
the motion of blood bickward, or forward, 
for there are in the orifice of that Song 
arte: iſa, of which this conduit-pipe as I ſaid 


bu before | iSa v&rar cv three * doors Of the faſhi- 


On 0:4 £. which appear outwardly and in- | 


wardly, and doe eaſily give paſſage to the 


blood flowing into the raght ventricle by 


this way, bur on the contrary hinder any 


thing wh: ch may flow from the arterie or 


the {19,75 into the right ventricle, which 


ther ſhut very cloſe : So that here we have 


reaſon to think, thac in an Embrion when 
the --e.47e contracts it ſelf ,-the blood mult 


alwayes be carrye] oug of the r57ht ventri- 
; cle 


OT 


Of the motion of the Heart, &c, 
ce into the arteria magna by this way. 


In anſwer to that which is commonly 


| ſpoken, . that theſe two conjunctions, ſo 
oreat, ſo open, {o wide, were made for the 
nouriſhing of the {xgr, and that in thoſe 
who arive to riper ape, when the /«gs by 
reaſon .of their heat and motion require 
more abundant nutriment, they ſhould be 


rane away,and made up, is an invention im-. 


probable, and inconſiſtent. And that is 
likewiſe falſe which they ſay of the Gearr 
of an Em1bryon, that it is idle and does 
nothing, meves not at all : whence it comes 
to paſle, that Nature was forc'd for the na- 
riſhing of the /2»gs to make thole paſlages ; 


when by our own eys it is made plain to us, 


that both in anegg whereon a Hen. hath ' 


jate, and in Embyyans. newly cut out of 
the womb, the hearr doth move as in thoſe 
of riper age; and likewiſe, that Nature 1s 


preſſed with no ſuch neceſlity: Of which 


motion not only theſe my eves have often 
been Witneſlzs, but likewiſe Ar:forle him 
ſelf affirms ; The pulſe ſays he) appears at 
the very beginning 1% the conſtitu ion of the 
Fearr, which is found in the diſſeftion of living 


creatures, ard by an eaT inthe forming of the 


Cick. But we alſo obſerve. thfat thoſe 


pailage: are open and tree, alwell in men, 
<5 alfo in other creatures, not only co.the 
'11m2 of the: birth, which the Anatomiſts 
bave obſerv'd, but likevile many moneths 


ater. 
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after: yea in ſome for many years, if not al! 
' their life-time, as inthe G-o/e, and very 
i many Birds, Which thing perchance did 
deceive Borallwu, ſo that he affirm'd, That 
he had found a new paſſape for the blood, 
-out of the vera cav4 into the Vefr ventricle 
of the heart, And I doe confeſle, That 
when 1 my ielt firſt found this ina Rat ot 
_- full growth, that I did imapine ſome ſuch | 
thins. From which it1s underſtood, that 
in the unripe births of mankind, and like- 
wiſe in others, in which theſe unions are 
not taken away, this very thing falls out, 
that the heart: by its motion brings forth 
the blood trom the venacava openly, and 
by very patent ways, by the drawing of 
both its ven:ricles. For ther 1ght receiving 
the blood from the ear, thrults it forth 
through the;vexa arterioſz , and its branch 
called capatis arterie/12, into the great ar- 
terie, L:'kewiſe, the /eft at the tame time 
- bythe mediation of the motion of the ear; 

_ receives that blood , which is brought into 
the /efe car through that oval hole from 
the ca cava, and by its rextion and con- 
ſsri019n thruſts it through the root of the 

 Aeyrannto the great arterie likewiſe. So. 

in Fr:bryons Whilſt the /ungs are idle, and 
have no ation nor motion(as if there were 
none at all) Nature makes uſe of both the: 
 ver:rricles Of the heart, as of one for tranſ- 
million of blood. And ſo the condition 
0: 


F | —- F _ EI 
COP - y 
CO IP AO ISHS 
- Nr 


>» 


rf RK 

Fa / 

— 2 
C 
'L, 
by 
; 
. 
. 


Ci 


CO — 


Of the motion of the Heart, ec; 


uſe of them, ts like to tbe condition of thoſe 
creatures which have none at all, 
Therefore in thele Jikewiſe the truth ap= 
pears as clearly, that the b-arr by its pul= 
ſation brings forth , and transfuſes the 
blood out of the vena cava, into the great 
arteric , and by as open ways is if both the 
ventricles ( as I ſaid before) were made 
pervious to one another, by taking away 
the partition betwixt them. Therefore ſee- 
ing for the moſt part theſe wayes are open 
in all creatures at ſome times , which do 
ſerve fer tranſmiſſion of blood through 


the heart , it now remains that we enquire. 


either why in ſome creatures,as inmen, and 
thoſe hotter, and of riper age, we do hold 


that not to be performed through the ſub- 


ſtance of the /x#ngs,which nature did before 
inan Embryos through thoſe paſſages(at 
that time when there was no uſe of /»»ps,) 


which ſhe ſeems to have made of force. 
for want of paſſage through the /#»gs. 
Or why it is better that Nature(for Nature 
always does that which is beſt ) hath alto= - 
-gether ſhut up thoſe open ways, of which 
ſhe befote made uſe in the Embryon,and in 


the birth, and in all other creatures does 


make ule of, nor in the lieu of them hath 
found out any other paſſage for the blood, 


but hinders it alcogether afcer this manner. 


Sa then the buſineſs is arriv'd to this,thar 


C t9 


of Embryons that have /ungs and make no. 
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(by which che blood paſſes out of the ve 4 
cav4 in the left ventricle, and into the 
artcris venoſa ) it were more worthy 
their pains , and wiſelier dafie, if trom the 
diiſetion of living creatures they would 
ſearch the' truch , why in greater, and 
more perfe& creatures, and thoſe of riper 
as, niture would rather have the blood 
to be ſqueezed through the ſ#--17er of the 
{-mgr, than through moſt patent paſlages, 
as in other crearures : and then they would 
underſtand that no other way nor p:ſſage 
could be excopitated.  _ 

Whecher this be, becauſe that greater 
and pert-&er crea: ures are hotter, and 
when they come to be of age. thetr hear is 
apter to be ſuffocated and to be inflamed, 
and therefore th: blood tis ſtreynd and ſenr 
throuph the /ungs that it may be temperd 
by breathin> in the air uponit, and freed 
from over-heating ani ſuffocation,or ſome 
juc» 0:her thins, But to determine and 
Sg ve 1 reafon © f this 1s nothing elſe bur 
a tear for whar the lungs were made. 
And thus much concerning them ard their 
ute, ail manner of cooling,of the neceility 
& uſe ot air, & the like, of ſeveral and diffc- 
rert orpanrs made in anm.ls for this cauſe, 
A\:hough by obſervation I have tound out 
a great many things, yet leſt I ſhould ſeem 
by ſtraying from my purpoſe, of the mo- 

| | oh 


Of the motion of the Heayt, ec: 
. tion ofche /ear:,to go beſides my intention, 
and leave my task to contute t' e bulineſs, 
and decline it; I ſhall leave.cheſe things fit- 
ter co be ſet forth in a Treatife by them-- 
| ſelves; and chat 1 may recurn to-my former 
purpoſe, 1 wil! goe on to prove what re- 
mains. And firlt ] prove, that in the more 
erfet Arim-:ls, and thoſe come to ape, as 
in Man, the blood may paſſe trom the rig-c 
_ ventricle of te heart by the vena arterss, 
iato the I«»ngs, and irom thence through. 


_ the arteria veno(a into the /eft ear,and from 


| thence into the left ventricle of the heart, 
and then that it 1s 10. 


CHAP. YH. 
' That the blood does paſſe from the Tight ven» 
tricle of the heart, through the ſtreyner of 
the langs, 'snto the arteria veroſa, and 
left ventricle of the heart. 


I: is well enough known that this may be, 
and that chere is nothing which can kin- 
der if we conſider which way the water 
paſſing chrough the ſubitance of the earth, 
doth procreate Rivulers and Fountains; or 
if we go.conlider how / wear paſſes through 
the s&:n, or how «7ine flowes through the 
ſtreyner of the reins. Itis to be taken no- 
tice of in thoſe that make ule of the waters 
of the: paw, or de !a Madonna, as they call 


them in Pad.a, or other brackiſn or v'- 
C2 trivlated| 
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triolated waters - or thoſe who in carrow- 
ſing (will themſelves with drink, chat in an 
hour or two they piſle all this through 
tacir bladder. This great quantity ought 
to ſtay a while in concoction, it ought to 
flow through the /5ver , ( as they conteſle 
- that the juyce of the nouriſhment we re- 
ceive doth twice a day) fo ought it through 
the veins, through the /trepner of the reins, 
and through the wrerters into the blada-r, 

Thoſe therefore which Lhear denying, 
that blood, yea the whole maſle of blood, 
may paſſe through rhe ſubſtance ot the 
[ung:.as well as the nutritive juice through 
the / ver, as if it were impoſlible, and no 
wayezto be beleeved; Itis ro be thought 
' that thoſe kind of men, I ſpeak with the Poe 
er,where they like, they eaſily grant,where 
they like not, by no means : Here where 
need is, they areftraid, but where no need 
1s they are not atraid to aver. The ſtrey- 
ner of the wer, and of the reins too, is 
_ nauch thicker than that of the /ungs , be- 
cauſe they are far thinner woven, and of 
a ſpongious ſubſtance, it they be compared 
ro the ver and rerns. 

In the {ver there is no impullivg , no 
| Nirength'torcing; inthe /#»gs, the blood is 
thruſt againſt chem by the impulſion of the 
right ventricle of the here, by which impul- 
[10 clitremuſt neceſſarily follow a diſtenſio, 
of the vellels, and poroſitics of the /xngr. 

1 G« 


| 
f 


41 0) a wW 


in _ ASH vS8 FR x 
7 SO a ER a Oy = CY OTA ene” 1g 


Sr SE 


Of the motion of the Heart, Cc. 
Beſides, the /ungs in reſpiration riſe and fall, 


 Galende uſu vart. By which motio it follows 
of neceility, that the poroſities of chem and 


their veſſels are open'd and ſhut, as ir falls 


- out in ſponges, & all things of a ſponsy ſub- 


ſtance when they are conſtricted and dila- 


ted again ; On the contrary. the /zve- is at - 


reſt, nor is it ſeen at any time to be ſo con- 

ſtriKed and dilated, 
Laſt of all, Since through the /iver, there is 

none but affirms, that the juice of all things 


we receive may paſle into the veva cara, 
both in Men, Oxen, or the preateſt crea- 


cures, and thar for this reaſon, becauſe ir 


_ muſt paſſe ſome way into the veins if there 


be any nutrition,and there is no other way, 


and for that caule they are forced to affirm | 


this : Why ſhould they not likewiſe believe 


this of the paſſage of the blood through the 
lengs in men come to age,upon the ſame ar- 


guments ? And with C olwmbrzs, a moſt 
Skilful and learned Anarom:/F, believe and 
aſſert the ſame from the ſtructure and 
largeneſle of the /a»gs ; becauſe that the 
Arteria vewoſa , and likewiſe the venrricle, 
are alwayes full of blood, which muſt needs 
come hither out of the. ves»s, by no other 
path, but through the lugs; as both he and 
we from our words before , our own eye- 
ſight, and other Arguments, do be- 
lieve to be clear: | | 
But ſceivg there are ſome ſuch perſons 
"C3 which 
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which admit of nothing, unleſſe there be an 
authority alleged for it; Jet them know, 


that the very iame truth may be proved 


from G «/-ns own words, that is to ſay,not 
onely that the blood may be transtuſed out 
of the vena arterio{z, 1nt0 the arter'/a v2no- 
ſa, and thence into the /eft ventricle of the 
heart, and aiterwards tranſmitted into the 
arteries ; but allo that this 1s done by a 
continued pulſe of the hearr,& motio of the 
[ungs,whillt we breath. There are in the or.- 
fize of che vena teri7/a 3. ſhuts, or doors, 
made like a &,or halt- Moon,w . altogether 
hinder the blood (ent into the ve. 4 4rteri0- 
ſato return to the zearr, which all know. 
-G -le + expreſles the ule and necetlicy of 
thoſe ſhuts, in theſe words, De #uſ# part; 6. 
Cap. io na! ſiyes be) rhere is a mu:ual 
Avaſt moſts or opening of the Vemms, together 


Wt” the arteries, 11 ther killing, and they | 


borrow both blood and ſpirit from on? azother 
by inviſible and very narrow paſſages. But 
if the very m uth of the Vena Arierioſa bad 
. Alwayes [tood open, a:zd Nnter: bid found ”a 
drvic: to hut it, when jt was requiſite, 4714 t 0 
07: it again, ut could never have come to 
paſſe thr by thoſe inviſible ant little biſſes, 
th: Thorax being contr acted, the blood could 
be traniſuſcd 1110 the arteries, For every 
thing 14 not from any thing extrafed and e- 
mitt-d after tie ſame mwunn:y ; for as that 
Whic? « light its cafulier atirattea than that 


which 


Of the Iotion of the H eart,cfc, | 


which 15 heavy, by ailatation of ih: inſtru. 


wents, and by the conStriftien t i [ſqueezed out 
again; ſo any t/ ing u« eaſier attr act-d by "gh 
a broaa paſſige,tha thrcnn a +:rrow paſſage, 
ana {o ſent forth - 1falns Bui ms te 1 h- 


rax  contratled, the Arierie Veno a which 


are in the Lungs, being on every ſide ralſas 
ted, and compreſſ* d together ſtrongly , ave 


[querze out very quickly the Spirit that #1 i 


thens, and doe borrow through thoſe fin: to= 


ches a part of the blood, which truly could nc- 
ver come to paſſe, if through that great ope= 


wing, ſuch as 151 be Vena Arterioſa, the blood 
 gonld return back tothe Heart : NoW the Ye- 


turn of 1t throvgh that preat muth beings 


Ftop'a, ſome of ut through theſe ſmall orifices - 
does drop mto the Arteries, it being prefſ'a. 
"every way And a little after in the tol- 

lowing Chapter, How __ the. more 


the Therax endeavours . oy out 
the blood , ſo' much the mire theſe Nene 
branes, has; 2 to ſay thoſe three Sygm=3-tlike 
avors, as cloflier (hut the month of i ,4:14 (uf- 


fer nothing toretury. Which he ſays like- 
wiſe in the ſame centh Chapter a lictle be- | 


fore. Mnleſſe there were dyors thre wonla 
follow a three fold inconvenience, for (0 the 
blood ſhould m:ke ſuch a long jwrurney but tn 
vain,by flowing wtheDi #ſtules of the Lungs, 
andfilling all the vet: s in the gn the Syſtoles, 
as it were aneap tide, like Euripus YECIProcas 
ting its 101100 again and again, hither and 


C4 A hither 
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Anatomical Exerciſes 
thit her, which would ot he convenient for the 
blood: But :his may ſeem no great matter, 
bat that ia the mean time it ſhould weaken 
the bexcfit of r:ſpiration, this is no more to be 
counted a ſmall beſineſſ-, And alittle af- 
ter, And tthewrſe the third inconvenience 
world follow , no ſlight one, When in our 
breathing onr blood ſhogld return backwards, 
#1 (ſe our Maker had ordain'd the natnrall 
poſition of thoſe Membranes, Whence he 
conciudes,ch.2+ /ndeed the nſe of all the ſants 
or portals is the ſame, to hinder tbe return of 
the matter, either of the have a proper nſes 
10 draw matters from the heart that they way 
retrr no 70, andtodraw matters into the 

heart that they may goe n0 more from thence. 
For Nature Woxld not have the heart to be 
Wearied With needleſs travel, nor ſend thi- 
ther whence it Was better no extratt, nor ex- 
Tralt from thence again whither it was better 
to ſend. For which cauſe there being four 
orifices orely , two in erther Ventricle , one 
takes 51, the other drawes forth, And alit- 
tle after. Furthermore, when one of the veſ- 
"Sets, conſiſting but of one Tunicle 1s implane 
ted inte the Hoart, and the other conſt ſting 
of a doable T anicle is dravtn forth froms it, 
viz, ( The right ventricle Gates means, fo 
do I the left ventricte by the ſame reaſon) 
Tt was needfull that thre ſhowldbe as it were 
a ciſtern to bath, ro which both of them below 
ging, that the blood might be drawn ont by 


one, 


——— 
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Of the mation of the Heart, &-c 


one, and ſent onr by the other, 
That argument which Galen brings for 

the paſſages of the blood theavgh 

rsght ventricle out of the vena cava into 


che fwngs, we my more rightly uſe for the 
paſſages of the blood out of the veins 
through the heart into the arteries chan- * 
| ging only the terms: | 
t does therefore clearly appear from 


> 4 
A 


the words and places ofGa/ex,a divine man, 


father of Phyſicians , both that the blood 


doth paſs from the vena arter:oſa into the 


little branches of the «r:eria venoſa, both 


by reaſon of the pulſe of the hart and alſo 


| becauſe of the motion of the /ungs and !ho- 
rax : See the commentarie of the moſt lear- 
ned Hofmanxxs upon the ſixth Book of Ga- 
len de uſu Part. which book I taw after [ 


had written theſe things» 


Furthermore 1t was neceſſary that the 
-heart ſho uld receive the blood continually 


into the ventricles, as in #pond or ciſtern, 


and ſend it forth again: and for rhis rea- 
ſon it was neceſſary that it ſhould -be ſerv'd. 


with four locks or doors, whereof two 
ſhould ſerve for the intromiffion, and two 


for the emiiffion of blood, leſt either the 


blood like an Exrifz*s ſhould inconveni-_ 


ently be driven up and down , or goe back 


thither from whence it were fitter to be 


drawn, and flow from that part jto which 


it was needfullic ſhould have been ſent,a ps 
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Anatomical Exerciſes 


ſo ſhould be wearied withidle travell, and 
the breathing of the /wngs be hindred. Laſt- 
ly our aſſertion appears clearly to be true, 
that the blood does continually & incel- 
jancly flow throughthe poroſities of®the 
{u»gs , out of the right ventricle into the 
left , out ofthe vena cava into the arteria | 
»agna ; for ſeeing the blood is continually 
ſent out of the 75gh: verricle into the /u»gs 
through the vera arter:oſa, and hkewile is 
continually attra&ted our of the /»gs5 into 
the /efr, which appears by that which has 
been ſpoken , and the poſition of the Por- 
talls, it cannot be , bur that it muſt needs 
paſs through continually. 

And likewiſe (eeing that always, and 
without intermiſſion,the blood enters into 
the right ventricle of the hearr , and goes 
out, (which is likewiſe manifeſt, of the /eft_ 
ventricle both by reaſon and (enſe) it1s 


— 


impoſſible bur that the blood ſhould paſs 


continually through, out of the vena cava 
into the Aorta. 

That therefore which is apparent to be 
dore in moſt, and really in all whilſt they 
are growing to ape, by diſſetion through 
molt open paflapges,is here likewiſe mani- 
feſt to come to paſsin thoſe when they are 
ariv'dto tull age, by the hidden porofities 
ofthe lz»gs, and touches of its veſſels,both 
by Glens words, and that which has been 
ipoken: From whence it appears, that albe- 


F 


þ 
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of the motion of the Heart, &c. 43 


© one ventricle of the heart, that is the left, 
vere ſufficient for the diſpeniation of the 
ood through the whole body,and the e- 
lucion of it our of che vex4 c.cvi(as it is in 
rhe © [| creatures which want /-»gs)Yet Nacure 
Kcliring that the blood ihould be firained 

hrough che /angs , was forc'd to add the 
right ventricle , by whole pulſe the blood 
ſhould be forcd through the very ln gs our 
of the ve: caya into the receptacle of the 
lefr ventricle : and 10 it 1s to be ſaid thar the 


as . 
r. fr ventricle was made for the lungs ſake, 
4; and not for nutrition only; ſeeing in ſuch 


an abundance of vicuall, adding to it the 

d help of compulſiongit is no ways to be be- 

liev'd that the /zxgs ſhould rather want 

ſo much aliment.and that of blood ſo much 

7 © more pure and full of ipirit, as being imme- 

Ciately conveyd trom the vexrricles of the 

3 © arc,than either the moſt pure ſubſtance of 

the bram , or the moſt reſplendent and di- | 
vine conſtitution of- the eyes, or the fleſh 
of the heart it1elf, which is more ficly nou- 

riſhed by the vena coronalss, 


bo. cat —— (oo 


OR Anatomical Exarciſcs 


CH AP. VII. 
Of the abundarce of blood paſſing throuth the 
Heart ont of the veins snts the arteries 


and of the circular motion of the blood. 


Hus much of the transfuſion of the 

{ blood out of the ver»s into the arteries, 
& how it 1s diſpoſed of and trantmirted by 
the pulſe of the hearr, to ſome ot web thoke 
perchance chat were heretotore moved by 
the reaſons of Galen Columbus,cnd others, 
will - yeeld; now as\ concerning the abun- 
dance and increaſe of this blood , which 
doth paſs through , thoſe _ which re- 
main to be ſpoken of, though they be very 
conſiderable, yet when I ſhall mention the, 
they are ſo new and unheard-of, that not 
only I tear miſchief which may arive to me 
from the envy of ſome perſons , but I like- 
wiſe doubt that every man almoſt will be 
my enemy , ſo much does cuſtome and dos* 
Etrine once received and deeply rooted( as 
1 it were another Nature \ prevail with e- 
very one, and the venerable reverence of 
antiquity enforces : Howſoever, my reſ0* 
Jution is now ſet down, my hope is in the 
candor of thoſe which fove truth, and 
learned ſpirits. Truly when I had often and 


ſeriouſly conſidered with my felf, what 


great abundaiice there was, both by the 
diſletion 07 living ahinos , for experi- 
ments 


Of the motion of the Heart, &e, 


ents ſake, and the opening of arteries, 
nd many ways of ſearching , and from the 
ymetrie , and magnitude of the ventricles 
of the heart, and of the veſſels which goe 
nco it, and goe out trom it, ( ſince Nature 
aking nothing in vain , did not allot that 
oreatneis Proporcionably to no purpole, to 
thoſe veſlels) as likewiſe from the conti» 
nued and carefull artifice of the doores 
and fibers, and the reſt of the fabrick, 
and from many other things; and when 
I had a long time conſidered with my 


So. ſelf how great abundance of blood was pale 
an. {ſed chrough, and in how ſhort time that 
Vick tranſmiſſion was done , whether or no che 
re. {vice ot the nouriſhment which we receive. 
ery could furniſh this or no: at laſt ! perceived | 


he Nebat che veins ſhould be quite empried, and 


ke. If lod did paſs back again by ſome way our 


be If of che veins.into the arrcrics , andreturnin 


19. © £9 the r:gbr verrricle ofthe heart. 
(as I began to bethink my lelt if it might noe. 
; have a circalar motion, which afterwards I 


forth and driven out of the heart by the 
arteries into the habite of che body and all 
ng I} Parts of it by the beating of che /eft venrri- 
nd || © ofthe heart, as it is driven into the 


It > : : S | | 
te | beating of the rig/r, and that it does re- | 
Ti or 
t's 


the arteries on the other tide be burſt with | 
too much_intruſion of blood , unleſs the | 


of © found true, aud that the blood was thruſt. 


Lungs through the vena arterio/a by the 


45 


Anatimical Exerciſes 
eurn through the little veivs into the ve 
cava, and to the r:ght ear of the heart , 4 
likewiſe out of the /x»gs through the atore- 
ſaid arteria vene/a to the lefr ventricle , a; 
we 1a:d before. | 

Which motion we may call csr«alar,: fer 
the ſame manner that Ars/torle Jayes that 
the rain and the air doe 1mttate the motion 


of the ſupreriour bodies. For the earth de- 
img wet, evaporates by the hear of the Sy, 
and the v:pour's being raie'd alott are con- 
dens*d and deſcend in ſhowrs, and wet the 
oround, and by ths means here are gene» 
rated,likewiſe, rempeſts,and the beg:nnings 
0! meteors, from the ci: cular motion of the 
Sz", and his approach and remoyall. 

Soin all likehhood it comes to paſſe in 
the body, thir all the parts are nouriſhed, 
cheriſhed, and quickned with blood, which 
is warm, perfect, vaporous , full of ſpirit, 
and that I may io tax, alimencatives in the 
parts the blogs refrigerated , coagu* 
Jated, and made as it were barren, from 
thence it returns to the heart, as to 
the fountain or dwelling-houſe of the bodr, 
ro recover its perfetion, and there again 
by naturall hear, powertull, and vehement, 
it is melted, and is diſpens'd again through 
the body from thence, being traupht with 
fpirirs, as with balſam, and that all thele 
thi-ps do depend upon the motional pul. 
tation of the bear: 


WG 


Oftbe motion of the Heart, &-c. 


So the heart is the beginning of life, the 
Suu of the Microcoſm , as proportionably | 


the Sun deſerves to be call*d the bear: of the 


world, by whole vertue, and pulſation, the | 


blood is mov'd, periected. made vegetable, 


and is defended trom corruption, and mate 


tering ; and this familiar houſhold-god 
doth his duty to the whole body, by nourt- 
ſhing, cheriſhing, and vegetating , being 


the toundation of lite, and author of all. 
But we ſhall ſpeak more conveniently of 


theſe in the ſpeculation of the finall cauſe 


of this motion. [7 
Hence it 1s, ſeeing the vers are certain 


ways or veſlelscarrying the blood,there are 
two ſorts of them, the Cava and Aorria. 
Not by reaſon of the ſide, as Ariſtotle ſays, 


but by their fun&tion ; and not, as is com- 


monly ſpoken, by their conſtitution, ſeeing | 
in many Creatures ( as i have ſaid) a vein 


differs not from an «rter:-,in the thicknefle 


of the Tunicle , but by their uſe and cm- | 
oloyment diſtinguiſhable, a vein and an are 
t-1ie, burth of them not undeſervedly called 
veins by the Antients, as Galen has obſer- | 


ved, becaule that this, v/z; the grter'e, 1s 
a way carrying the blood trom the zeart 10+ 


tothe habir of the body, the other a way | 


carrying it from the habit ot the body back 
again into the hcarr. his is the way rom 
the hear!, the other the way to the #ca7'. 
This contains blood rawiſh, unprofitable, 
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| Anatemical Exerciſas © 


and now made unfit for nutrition ; the ©: 
ther blood digeſted, perfc@, and alimen- 


——.  —— —_— — 


CHA P. IX. 


T hat there is a Circulation of the blood from 
the confirmation of the firſt ſuppoſition. 


Ut leſt any ſhould think that we put a | 
cheat upon them, and bring only fair 
aſſertidns, without any ground , and inno- 
vate without a cauſe ; there comes three 
things to be confirm'd , which being ſet 
down, I think this truth muſt needs follow, 
and be apparent to all men. 
+ Firſt, That the blood is continually, 
and without any intermiſlion, tranſmitted 


' Out of the vena cave into the arteries, in 


ſo great abundance, that it capnot be re- 
cruited by thoſe things we take in, and in- 
ſomuch that the whole maſſe of blood 
would quickly paſs through. 

2. Inthe ſecond place, that continually, 
duly, andwithout ceaſe,the blood is driven 
to every member and part, and enters by 
the pulſe of the arterscs, and that in far 
greater abundance \than is neceſſary for 
nouriſhment, or than'thewhole maſs is a- 
bleto furniſh, 

: 3. And 


Q- 


ts 


Of the motion of the Heart, cc. 


3- And likewiſe thirdly, that the veins 
themſelves doe perpetually bring back this 
blood into the manſion of the heart. 

Theſe things being prov'd, I think it 
will appear that it doth go round, is retur- 
ned, thruſt forward, and comes back from 
the h:art into the extremities, and from 
thence into the #-2rc again, and fo makes 
as it were a Circular motion. 


Let us ſuppoſe how much'blbod the lef+ 


ventricle contains in its as/atation when its 
full, either by our thought, or experiment, 
either Z1j, Or it), or 5) ſ., I have found 
ina dead man above lj, ; 

Let us ſuppoſe likewiſe, how much leſs in 
the contraction, or when it doe» contract it 
ſelt, the hear! may contain, and bew much 
leſle capacious the vex'ricle is, and irom 
thence how much blood is thruſt out of the 


ar-<ria magua: for in the Sy/?ole there is al- ' 


waies ſome thruſt forth, which was demon- 
ſtrated inthe third C hapter, and all men 
acknowledge, being induced to beleeveir 
from the fabr:ck of the veſſels ; by a very 
probable conjeRure we may aver that there 
is ſent in of this into the arterre a fourth , 
or fitth, or ſixth, ar leaſt an eighth part. So 


letus imagine, that in a Man there 1s ſent +, 


forth in every pulſe of the heart , an ounce 
and a halt, or three drams, or one dram of 
blood, which by reaſon ofthe hindrance 0: 


the portals cannot return to the hzart. = 
# D The 
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Coes thruſt out, ſometimes not, or as much 


Anatomical Exerciſes 
The heart in one half hour makes above 


_ a thouſand pulſes, yea in ſome, and at ſome 


times, two, three, or four thouſand ; now 
multiply the dreams either a thouſand times 
three drams, or two drams,or five hundred 
ounces, or ſuch a proportionate quantity 
of blood, transfus'd through the heart into 
the arteries, which is a greater quantity 
than is found in the whole body. So like- 
wiſe ina Sheep ora Dog if there paſfe ( I 
Srant ye ) but one ſcruple, inone half hour 
there paſlcs a thouſand ſcruples, or about 
three pounds and a half of blood : in whoſe 
body tor the mott part is not contained a- 
bove four pounds of blood, for I have try- 
editing Sheep, - * 

Sv our account beings almoſt layd, ac- 
cording to which we may gueſſe rhe quan- 
tity Of blood which is tran:mitted, counting 
tie pulſitions, it ſeems that the whole 
maſle o: blood does paſſe out of the veins 
into the arteries throuph the heart, and 
Ik: wile through the /xngs. : 

Burt grant that it be not done in halfan 
hour, but in a whole hour, or in a day , be 
itas you will.it is manifeſt that more blood 
15 continually rran'mitted rhrough the 
he.rrt, than either the food which we re- 
ceive can furniſh, or is poſlible to be cone 
taind inthe vetrs, Nor is it to be faid, 
thar the heart in 115 contraRion ſometimes 


as 


EEE CCC CO — 


Of the motion of the Heart, + c. 


as nothing, or ſortething imaginary. This 
I retuted before, and beſides its againſt 
ſenſe or reaſon. For it in the dilatation 
ot the hear! ir muſt needs come to paſle 
that the ventr:cles are filled with blood , it 
is I|kewiſe neceſſary that in its contraction 
it ſhould alwayes thruſt forth ; and that 
not a little, ſeeing the conduits are not ſmal; 
and the protruſion not ſeldome: its very 
convenient Jikewite in every propullion , 
the proportion of the blood thruſt out 
ſhould be a third part, or ſixth part, or 
eighth partin proportion to that which is 
betore contain'd in the ventricle,and which 
did fill ic inthe dilatation, according as the 
proportion of the ventricle being contra- 


Qed is tothe proportion of it heins incon- 


tracted ; and as in the dilatition it never 
comes to paſſe, that it is ever fiifd with 
nothing, 
ſo in the contraction it never expells no- 
thing, or that which 1s imapinary , but al- 
wayes ſomethings , accordins to the pro- 
portion of the contration. Wherefore it 


is to be conciuded, that it ina Man,a Cow, 


or a ſheep, the h:art doth fend forch one. 
dram, and that there be a thouſand pulſes 


in one half hour, that ir ſhall come to paſſe 
in the ſame time that rhere ſhall be ten 
pounds and five ounces tranſmitted , if at 


onepulie it ſend forth two. drams , twenty. 


pound and 5 10, it halfan gunce forty ore 
EA: p2uncs 


or ſomething meerly imaginary, / 


F1 


"TS Anatomical E xerciſet. 
- pounds and 8, if an ounce, 83 tb, and $4 
will come to be trans'uſ'd, I fay, in half 
an hour, out of the veins into the arteres, 
# Bur it may perchance be that I ſhall ſet 
down here mote acurately how much is 
thruſt out at every pulſation, when more, 
and when leſs, and for what reaſon, out 
of many obſervations waich I have gathe- 
red. 
In the mean time this I know and declare 
to all men , that ſometimes the blood paſ- 
ſes in leſs, ſometimes in more abundant 
quantitie , and the circuit of the blood is 
perform'd ſometimes ſooner , ſometimes 
ſlower, according to the age , temperature, 
external and internal cauſe, accidents na- 
tural or innatural , ſleep, reſt, food, exer- 
erciſe.paſſions ofthe mind, and the like, 
But howſoever, though the blood paſs 
throuph the hears and args, in the leaſt 
quantitie that may be, it is conveyd in far 
greater abundance into the arteries, and 
the whole body, than it is poſlible that it Þ| 
could be ſupplyed by juice of nouriſhment | 
which we receive, unleſs there werea-re- Þ|: 
creſs made by xs circuition. | 

This likewiſe appears by our ſenie, when | 

we look upon the ditlecio of living things, Þ 

not only in the apertio of the great arterie, 

but(as Galcz affirms in man himlelt)ifany, | 
yea the leaſt arterie be cut, all the maſs of 


blood will de drain'd out of the whole bo- 
| | dy 
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Of the motion of the Heart, &>c. 


dy', as well out of the vcins as out of the 


artertes,in the ſpace of half an hour. 

Likewiſe Butchers can well wicneſs/this, 
when in hilhag of an.oxe,they cut the jupue 
lar arteries, they drainthe whole mals. of 
blood inleſfs than a quarter of an hour, and 
empty all the veſſeſs,which we find I:kewiſe 
to come to paſs 1n cutting off members and 
tumours, by too much profuſion of biood, 
ſometimes ina little {pace. 

Nor does it weaken the force of this ar- 


oument, that ſome will ſay, that in ſlaugh= - 


rer, or of cutting off members, the bluod 
flows out as /much through the wveons as 
through the arteries, leeing the buſineſs is 
far otherwiſe. For the ver, becauſe they 
flap down, and that there is no out-driving 
force in them, and becauſe their compoli- 
tion is likewiſe with ſtoppages of portalls , 


as hereafter ſhall appear, they ſhed buta 


very little, but the arteries pour out the 
blood more largely, impetuouſly, by im- 


pulſion, as if it were caſt out of a ſpout: But 


let the caſe be tryed omitting the ves and 
cutting the jugular arterieina ſheep, or a 
dog,it will be wonderfull to ſee, with how 
great force, how preat protruſion , how 
quickly , you ſhall ſee all the blood to be 
emptied from the whole body, as well from 
the veins as from the arteries. But it is ma= 


mteſt by wbat we have faid , that the arre- 
ries receive blood no where elſe bur from 
| D 3 the 
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the v-ins by tranimiſſion through the bet, 
vherefore tying the aorra at the root of the 
b-art, and vpening the y4gnlar or any 0- 


ther arierw, 1t you lee che Arteries empry, : 


an« ile veins only full, 1t is not to be won- 
dred &r. | 

Heace you ſhall plainly fee rhe cauſe in 
Ani. 41,4c why 10 much blood is found in 
the v-:ns, and but a little in the grteries, 
why there is a great deal found in the r:ght 


venrriclc, and bur alutle in the ef ,(which 


thing perchapce gave occalion of doubt to 
t{.c anrients, and of beleeving, that ipirits 
alone were containd in thoſe concavities, 
whiJlt rhe animal was alive ) the cauſe per- 
chance is, becauſe there is no paſlage 
aftorded from the verzs into the «i 14- 
ries but through the Iwzwgs and the 
heart , but when the /wngs lave expir'd 
and leave off to move, the blood is hin- 
der'd to paſſe from the liictle branches 
Of the vers arter'nſs ;nto the arteria ve- 
no[a. and ſointo-the l-fr wentricle of the 
heari{cs in an<=mbryon it was nefare obſer- 
ved, that 1: was ttopt by reaſon ot the 
want Oi mition of the /xzgs, which open 
and ſhut upthe touches, and hidden and 
11viſible poroſities) but ſeeing the heart 
does not jeave off motion at. the ſame time 
wich the /azg+, but does beat afterwards 
an outlive them , it comes to pals that the 
lefr vextricie and the arteries do ſend —_ 
< bloo 
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Of the mo! 0x of the Heart, ce oF || | 
blood into the habit of the body, and not | 
receiving it through che /»»gs , doe there- 


fore appear empty- js 
But this likewile affords no ſmall creditto | 


4 . 
- 3 
« 
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* - ourpurpoſe, ſince. therecan' be no ather FT 
cauſe given for this but what in our ſu ppo* |! 
| ſfion we have alleged. | [> HH] 
| Beſides, from hence it is manifeſt, that — | 
| how much the more, or more vehemently 
| thearteries doe beat,it happens in all fluxes 


of blood that ſo much the ſooner the 
whole body is emptie : 

Hence likewiſe it comes to' pal, that in 
all faintings , all fear, and the like , when 
the hearr deats more weakly, languithing, 

and with no force, that it happens that al 1 
fluxes of blood are ſtopd and hindred. 

Hence likewiſe it is that in a dead body, 
after the hear: ceaicy to beat, you cannot 
out of the jugu/ar or crurall veins and ope- 
* ninpofthe az/crics by any means extract 
= abovehalt che ma!'s of blood, nor can a but- 
cher when he hath knockt the oxe on the 
head, and ftund him, draw all the blood 
| from him unleſs he cut his throat before the 
heart leavs beating. *' 

Laſt of all, from hence we may imagine 
that no man hither to has ſaid any thing 2 
right concerning the Azaſfors/iz , where 
it is, how it is, and for what caufe; 1 am 
LOW in that ſearch: 


Da  CcCuIAS 


% 


s 
; by pm no nn JEN OE _ wm —— —— — SM 2b EA by BAN SO CD TITTED rn 
Htynenn ch re egos me bod eine le — "06 5 Wa ——_ _ - 
a ” . / 8 db 8 . _ = <iripnd. rags bw apt * 21 OE TIER Yr e 
AS Ps: MBS note —_ ts gr, : 
Ate an ee he th; __ » 


S Nr < 
RA ee de 


a ———————_—_———— ” —_ S 25-5— me En ED CO IO EALY 
M wad hs > 4 pare = bs I OW 
i-4 >. hs, ', * + A.  m_ = ”—* 


36 


Anatomical E xerciſes 
CHAP, X.' 


Tke firſt ſuppoſition concerning the quan- 
titie of the blood which paſſes through 
from the veins into the arterics, and that 
there is a circalation of the blood 1s windi- 
cated from objeftions , and further cone 
firm'd by experiments. 


—6* 


Hus far the firſt poſition is vindica- 


ted, whether the matter be to be rec-, 


koned by account, or whether we reier it 
co experiment,or our own eye-ſight, v:z- 
that the blood continually paſſes out of the 
vens into the arteries in greater abundance 
than can be turniſhed by our nouriſhment, 
fo that che whole maſſe in a little time paſ- 


| fing chrough' that way, it muſt neceſſary 


ſollow that there.ſhould be a circulation, 

and that the blood ſhould return. | 
But ii any here can lay that it can paſs 

through in great abundance, & yet it is not 


needfull that there ſhould be a circulation, - 


{nce it comes to be made up by what we 
receive, and that the encreaſe of milk in 


5 


the paps may be an inſtance, tora cow in 


oa2 day gives three, four, or ſeven gallons, 


or more, a woman Iikewite gives two or. 


raree pints every day or more, in the nur- 
ſinzota child or two, which is maniteſt 


 tyberciiord by what ſhe receives, itis to 


be 
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Of the motion of the Heart, &c. 
be anſwer*d that thz heart is known to ſend 
out ſo much 1: one hour or two, 

Bur if not as yet 1:tis:yed he ſhall ſtill 
preſſe further, and tay, that although by 
the difſeRing of an 78c7'e, and giving and 
opening away, it comes to paſle beſides 
the courſe of Nature, tat the blood is 
forcibly pour'd out, yet it does nut theres 
fore come to paſle in an entire body , . no 
outelet being given, and the arreries being 
full, and conſtituted according to Nature, 
chat ſuch a preat quantity ſhould paſſe in 
ſo ſhort ſpace, inſomuch that there muſt 
needs bea regreſſe; Ir isto be anſwer'd, 


T hatby laying of an account it appears fro. 


former reckoning that how much the heart 


being filld does contain more in its dilata-. 


tion, than in its conſtrition, ſo much (tor 


the moſt part )at every pulſation 1s ſent 


forth, and tor that cauſe does there ſo much 
paſſe the body being whole, and conſtitu- 
ted according to Nature, - 


But in Serperrs,and in ſome Fiſhes, bin- - 


ding the veins a little beneath the carr, 
you ſhall quickly ſee the diſtance betwixt 
the beart and the / g:rure to be emptied, fo 
that you muſt needs affirm the recourſe of 


blood, unlefle you will deny your own eye- 
+ /ghr. The ſame ſhall clearly appear after- 


wards in the confirmation of the ſecond 
ſuppaſition- 


Let us conclude,confirming all theſe with 
one 
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one example, that every one may belecye 
his own eyes : It any one cut up alive Aa- 
ger, he ſhall ſee the h-arc beat calmly , di- 

finely, for a whole bour, and fo contrat 
its ſelf, ( in its conſtriftion being oblons) 
\ and thruſt it ſelf out again like a 
Worm. Thar it is whitiſh in the Sy/fo/e, Þ, 
| andcontrury in the Dzaitole,together with 
all the reſt,by which 1 ſaid thistruth was e- | 
'vicently confirmedFfor here the parts are | 
longer and more diſtin. But this we may 
more eſpecially find, and clearer than the 
noon-day. 

The ves cav4 enters the lower part of 
the heart, the arierie comes out at the up- 
per part, now taking hold of the vcnaics- 
v4 with a pair of pinlers, or with your 
finger and thumb, and the courſe of the 
blood being ſtop'd a little way beneath the 
beart, you ſhall upon the pulſe perceive 
to be preſently almoſt emptyed that place 
which is betwixt your fingers and the 
beart, the blood being exhauſted by rhe 
py of the heart ; and that the kearr will 

eof a far whiter colour, and that it is leſ- 

fer too 1 its dilatation for want of blood , 
| and at laſt beats more faintly , inſomuch 
that it ſeems inthe end as it were to die; lo 

fo0n again as you untie the vein both co- 

lour and bipneſle returns to the heart. Af- 

terwards, if you do leave the veixr,and doe 

graſp or bind the ar:er3e a little way from 

I2& 


wa Ye T_ OT FWD "NY 
PRO IS, DIREC 3 eat RE 
: E ; w, : 


: 

>" : 
F 

44% 

© 

Ll P 

4, p 

4g * 

[7] T 

oy as 3 

38: = 

$3 = 

4; 


ws iS 


hd 


v7 


Of the mrtion of the Heart, Cc. 


the hears, you ſhall. on the. contrary ſee 
Thc ſwell vehemently chere where they ar 
raſp'd,and that the heart is lwell'd beyond 
meaſure, and does acquire a purple colour 
(ill it be blackiſh again, and that it is at laſt 
oppreit with blood ſo that you would 
think it wauld þe ſuffocated , but untying 
tlie {tfing, that ic does return to its natural 
xonſtitution, colour ,and bigneſle. 

So now there are too ſorts of death, ex- 
TinRtion , by reaſon oi defect ; and ſuffoca- 
Ton \by too. great quantity : here you may 
Have the Example of both betore your eys, 
End confirm the truth which hath been 
Ypoken concerning the heart, by your own 
L IEWs 
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CH A Þ. XI 
| The ſecond ſuppoſut ton is confirmed, 


He ſecond is to be confirm*d by us, 
which that it may appear the clearer tO 


Four view, ſome experiments are £0 be taken 


gnotice ofyby which it is clear,that the blood 
(doth enter into every member through the 
arteries, and does return by the veins, 

Yand that the arteries are the. veſſels 
Jarrying the blood from the heart, and 
{that the veins are the veſſels and WAyes 
by which the blood is return'd to the 


[Fears it ſelf; and that the blood in the 
T | : members 
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members and extremities does paſſe from 


the arteries into the veins (cicher medi-Þ 
diateily by an An«</fomojir, or immediately 
through the poroſities of the fle/s, or both 


wayes) as before it did in the heart and tho- 


rax out of the veins, into the arteries; 


whence it is manifeſt, that in its circalat:- 
#» it moves from thence hither, and from 
hence thither , to wit, from the cezrre to 
the extremities, and from the ex:remitic 
ag41n to the centre. 

But likewiſe computatio being afterwards 
madc,it appears in the fame place,that in re- 
gard of the abundance it can neither be re- 
eruited by that web we take in, nor is there 
to much requir'd for nourithmen As 
likewiſe concerning 6 -«rz5res it is clear how 
they attract, that they do it not either dy 
heat, nor grief, or force of 2acakm, not 
any other cauſe known heretofore. As lixe- 
wiſe what convenience and ule /zgatwres do 


_ bring to Phyſick, how they ſtop,or provoke 


the flux of blood, -and how they cauſe g-»- 
grenes, and mortifications of the members; 
and by this means how they are of uſe in 
rhe gelding of ſome creatures , and in ta- 
king away of fleſhy tumors. and wens. For 


certainly from hence it comes to paſſe, that 


none have rightly underſtood the cauſcs, 
and reaſons ot all theſe things , though 
almoſt according to the opinion of the An- 
tients, do propound and pive their verd - 

0: 


Of the motion of the Heart, &c. 


Some {igatures are fri z others of a 


| middle ſort . 


A ſtri& lsgatere | call ſuch a one, where 


| the arm is ſo ſtreightly bound with the 


band or rope, that you cannot perceive the 
ar'eric to beat any where beyond the {ig a- 


tare; ſuch aoneweuſein thecutting of 
of members, taking a care of the flux of 


blood,in gelding of animals , taking away 
of rumors : by which /sgature the afflux of 
aliment and heat being altogether intercep- 
red, the veſlels, the teſticles, fade and dy, 
and the great rwmors of fleſh , and after- 


| wards to fall quite away. | 


That I call a midale ſort of ligatare; 


which does compreſſe the member: every 


way, but without pain, inſomuch that it 
ſuffers the arrerie to beat alittle beyond 
the /;gatare; ſuch a one as 1s uſed in the at- 
traction and emiflion of blood : tor albeit 
you m:ke the :gatiire above the elbow, yet 
you ihall perceive che arterses to beat a lit- 
tle in the wriſt 1! you touch it, itin the 


dloud-lerting the /igarmre be made arighr. 


Now let there be an experiment made in 

a mans arm, either taking a band, ſuch as 
they uſe in blood letting, or by the ſtron- 
ger 6-2{p of the hand it felf, which indeed 
is molt conveniently done 1n a lean bocy 
V hich 


6r 
| for /igatures in diſeaſes, yet few in the ad- + 
| miniſtration of them doe afford any help 
| by chem in their cures. 
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which has larger ver, and when the by. 
dy being heated, the extremities are warn, | 
and a greater quantitie of blood is in the Þ | 
extremities, and more vehement pulſati- 
ons, for then all things will more evident- 
ly appear. = 
If you doe make then a hard lipature, Þ 

drawing it ac ſtreipht as any can endure. it, 
you may firſt obferve that beyond that /» | 

. Catrre the arterie does not beat in the ſ 
wriſt, nor any were elſe, and rhen that 
immediately the 4rterie begins above the 
ligature, has its Diatle higher, and beats Þ | 
more vehemently, and does as it were Þ . 
with a kind of tide riſe towards the /i9a- 
eare(as it it did indeavor to beat through & 
open its fluz which is intercepted) and the 
paſſage which 1s ſtopr , and that ir does ap- 
pear to be fuller there than 1s convenient. 
In the mean time the hand retains its co. 
lour and conſtitution, only in proceſs of 
timeit bepins to bea litcle/coldiſh, but no- 

' thins is attracted into it, 

Aiter that this ligature” has continued a 
. while, and that ina ſodain 1t15 alittle un- 
tied into a middle tort, ſuch I tay as they 
- uſeinlettins of blood, it 18to be obſerved 
that the whole hand is ſtreightways imbu- 
ed with colour, and diſtended, and that the 
veins of it become ſwelld and lumpie, and Þþ | 
thatin the ſpace of ten or twelve pulſes the Þ | 
blood being thruſt forward and caſt into Þ | 

| the Þ 
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Of the motion of the Heart, &c. 


by the /igarere,withour either anguiſh, hear, 


| or ſhunning of the vyacarm, or any other 


cauſe heretofore mentioned. 

In the mean time,if any one put his finger 
tothe arterze,in the yery time of the unbin- 
ding, near to the /ig4twre, he ſhall feel the 
blood as 1s were paſing by under his finger. 

Moreover hein whole arm the experi- 
ment is made, upon the change of a ftreighe 


lizature into a middle one ( the impediment 


being as it were removed) he ſhall plainly 
feel the heat and blood enter by pulſation, 
and perceive ſomething to be breathed by 
the condudt of the arterce as it were imme- 
diately, and to: be diſperſed over all his 
hand , and thar his hand is preſently hea- 
ted and diſtended. As in a ffri& ligature 


the arteries aboye are diſtended, and do 
beat, and not below, and the veins be- 


come leſſer, ſo in the middle ſort of liga- 
ture the veins ſwell, and become ſtubborn, 
but not above, and the arreries become lefs, 
nay it you ſqueeze the ves, unleſs you do 
it very ſtrongly, hardly ſhall you ſee the 
v_g paſs above the /:gatare, or the veins 
all, | 
So from theſethings it is eaſte for any 
man that will diligently obſerve, to know 
that the blood does enter by the arr-rres, 
tor by their fri ligature nothing is at- 
: traced 


3 


| 6z 
| che hand is ſeen to be extreme full, and that _ 
| a great quantitie of blood is quickly drawn 
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traced, the hand retains its colour, nor 


bappens there any diſtenſion, but being a 
| Little uncied as1in the middle or gentle lign- 


74re, it is manifeſt that the hand is ſwelld, 
and that the blood by the force and impul. 
ſion is abundantly thruſt in. Where the 
Llood flows forth as in' the gentle ligature 
they> beat , where ic does not flow they 
bear not all. In the mean time the veins be- 
ing ſtreightned nothing cin flow through 
them, of which chis isa token, that beneath 
the /igatwe they become much more 
{wel'd, than above, and than. they uſe 
to be when the /sga/ure is taken away, 
hence it is clearlv manifeſt, that the /:ga- 
zzre hinders the return of the blood 
through the ver»s 1nco the ſuperiour parts, 
and makes tho!e beneath the /igat#re con- 
tinue ſwelf'd. | 

Butthe arrerss in this caſe doe thruſt 


- outthe blood ah the /sgatares from 


the inward purts by the ſtrength and im- 
pulſton of the heart, notwithitanding the 
gentle liga'tires, This is the difference of 
rhe /tri&t /igarwre from the gentle one, that 
the ftr:t l:yatrre does not only intercept 
the paſſage of che blood in the vers but in 
the arteries allo, that which is genrle doth 
not hinder the pulſitick vertue , but-th 
it ſtretches it ſelf and drives out the blood. 
1r.to the furtheſt parts of the body. 
S0 that we may reaſon thus ; when ina 
gevtle 


of the motion of the Heart, &>c. 


oentle ligature we ſee the Velns iwell'd 


and diſtended, and the hand to be very 
full of blood, whence comes this ? For ei- 
rherthe blood comes through the veins, 
or through the arteries beneath the /ioa- 
txre, or through the hidden pores; Out of 


the ver»s it cannot,by hidden paſſages leſſe, 
therforeneeds muſt it by the arteries, as we 
have ſaid. That it cannot by the veins is. 


apparent,when the blood cannot be ſquee- 
zed back above the /ig4ivre , unlefſe you 
take the /I1gatwre quite away : Then you 
may lee the wvcins fall and disburthen 
themſelves into the uppper parts, and the 


| - hand grow white, and all the formerly 


gathered ſwelling and blood to vaniſh a- 
pace, He himſelf will better perceive it, 
whoſe body or arm has deen {o bound a 
good while, and his hands by that means 
become ſwelPd, and made colder; I ſay, 
he ſhall feel ſomewhat that is cold to creep 
up to his elbow or armpits, to wit,with the 
return of the blood , which return of colq 
blood to the heart atter bloud-lettins-after 
the untying of the band,l did imagine tg te 


the cauſe of fainting, which we likewite ſee, 


come to paſſe in ſtrons men, and moſt ai- 
ter the untyins of the U1gature, which com- 


| moniy they jay COMmes to paſle from the 


rurnins Oi the blood. Belides, when pre- 
ſently upon the untying .oi tie fri? /;o4. 


5 


rare 1nto a gentle one, we ice, that by che 
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;mmiſſion of blood through the «rteres, 
the v:5zs comyrehended beneath the Iiga- 
twre do ſwell up, and not the arterzes, it 
is a {igne that the blood does paſſe out of 
the arreries into the veins, and not onthe 
contrary ;,and that there ts an Anaſtomoſis 
ot the veſſels, or that the pores of the fleſh 
_ ſolid parts are pcrvious tothe blood, 

Ic is likewiſe a ligne Lt at very Many Dervs 
40e Communicate LOget: er, whena gentle 
{sgature being mage about the arm many of 
their do 1w<« it togerhe r, but paſſage being 
oped out of one liit'e v.ix With the Lax- 
cert, they Rs adri fall all of them, 
21G disbnrthening, © chemfelves all into that 
one, do aimoit ail fan d GOWn. 

5 rom hence may every body know the 
cauie of airaftio which is in __ by 00ature, 
hw ne:chance.o: all Axes, wt. as in the 
to nds whea tne v:675 arearawn together 
by that /r7arrre which 1 ciil gentle, the 
blood cannot co torth; inthe miean time 


11 it be ariven y ol-nuy through the arte- 


y es, that is to ſay,by the force of the bear, 
of necetiity the pact mutt be fill'd and di 

Ttended. | 
For ottnerw!ie how. couid it be ? for 
Leat, AN TH D. a and f5rcz 0: the vacuum doe 
i zecd attract, but fo as the part may be 
full, not Curit thould be diftended, and 
i W oln beyond | 1ts natural con'{iication, Buc 
tor the in-thruſting, and ſtraight 1n-dri- 
ying 


k 


Ofthe motion of the Heart, co Ti 67 A 
ving of the blood, it is neither to be beleevd 
norcan it be demontitrated a meinber can 
be ſuddenly opprefs'd, the fleſh ſuffer a ſo- 
lution of its comn»vum, and the veſlels be 
ſeen to burft, chat this can either he done 
by anguiſh , heat, or force of the vacy- 
um. 

Moreover it ſo falls out, that there is an 
attrattion made by the ligature , without. 
all grief, heat, or force Qt the vacuum. But 
if by any «»g1/5 the blood ſhould chance 
to be attracted, which way ſhould, beneath 
the /;igetere, the hands, and the fingers,and 
vesns (well, and become ſwell*d, the arm 
being tyed at the elbow,ſeeing that by rea- 
ſon of the compreſſion of the /5g:tre the 
blood could not come thither through the 
veins ? and why ſhould there no ſigne ap- 
pear above the ligature either 07 t::m9ur or 
repletto», neither any ſigne oi attraction or 
a flux at all? 

But this is the maniteſt cauſe of attraRtti- 
on beneath the /ig.:c»re , and of fiwelling 
beyond meaſure in the hand and fingers, 
to Wit, that the bluod does enter jorct- 
bly and apace, but cannot get out «- 
gain. 

Hence is all the cauſe of t#mvr , and 0: 
all oppreſlive redundancie in any part ; 
becaule the wayes ot ingreſle are open, and 
the wayes oi regreſle ſhut : hence it mnſt 
needs tollow, that the human ſhould a- 

I E 2 . bound, 
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bound, and the part be raiſed with fwel- 
ling. | 
Whether may it not be from hence that 
in ſwellings which are inflam'd, ſo long as 
the ſwelling receives increaſe , and is not 
in its higheſt eſtate, there is a full-pulte felt 
in that place,eſpecially in hotter r#mors,in 
which the increale uſes to be on a ſudden, 
ſhall be for our after-ſearch ; as likewiſe 
whether that happens from hence, (which 
by chance 1 had experience ofin my ſelf) 
I falling out of a Coach, and being ſome- 
what hurt in my forhead, there where the 
little branch of the :7terce creeps out of the 
temples, I felt a ſwelling about the bigneſle 
of an egge in the ſpace of twenty pulles, 
without cither heat or much pain, vx, be- 
caule of the nearneſle of the arterse, the 
blood was abundantly and more ſwiftly 

driven intc the bruz'd place. 
 Kence does it appear for what cauſe in 
Pk!:botornie when we would have the blood 
Jeap out iurther and with greater force, we 
bind iravove the cuttings of the vein, not 
below; but ifit low in ſo great quantfty 
rhrough the 27-49: from the ſuperivur parts, 
that {:gatirre would not on:y not help, but 
hinder: for 1t were more likely that it 
Mouli be bound below, that the blood bee 
115 hinder'd might goe out more abun- 
dintiyiticdid flow thither , and deſcend 
irom the upper parts into the veins, Burt 
: -- hnece 


Of the motion of the Heart, 5c, 


ſince from ſomewhere elſe, it is driven b 
the arteries into the lower weixs, in wh 
regreſſe by reaſon ot the /igarrrye is hin- 
dred, the verns ſwell and can ſqueeze it 


out, and throw it fyrther thrqugh the 0ri-' 
fice, but lee, the /igatwre being unty'd, and. 
the way of egreſle being open, the blood | 


doth no longer come, but drop by drop; 
& that which every body knows, lf in / hl 
b:tomie you either untie the band, or bind 
it below,or bind the member with coo fr: 
a igatire it comes not forth, as if all force 
were taken from it, becauſe forlooth the 
way of entrance and influx of. blood 
through the arteries 15s by that ſtri&t 1:- 
gature intercepted, or a more free re- 
oreſſe is granted through the verxs, the /;- 
gature bing untyed, — 


CH AP. Ki 


That there is a circnlation of the blood, from 
the confirmation of the ſecond ſuppeſie 


t301s 4 


Mag theſe things are ſo, it is certain 
chat another thing which 1 ſaid before is 
likewiſe” confirm'd ; that the blood does 
continually paſſe through the &:art. For 
we ſec in the habic of the body , that che 

'F blood 
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blood flows concinually out of the arteries 
Into the 7:97, not OUT of the veins intothe Þ 
arterics: We iee moreover, that from One $ 
arm the w!; le maſſe of blood may be ex. F 
Lauiicd, ani! rhat roo by opening but one 
cuticular 4: with a lance, if the ligature Þ 
be handioinly made: We ſee beſides, that 
ACis p.wred out fo forcibly and. fo abun- 
Wan !v, that it is certain that not only chat 
which was comprehended in the arm be- 
* ne:th the ligarxre , before the ſection, is 
 guickly andina lictle time evacuated, bur 
likewiſe the blood out of the whole bodie; | 
as well the » :»5 as the arteries. ” 
Wherefore we muſt confeſſe firſt thatby | 
firenprh and force it is furniſh'd , and by 
force it 1s driven beyond the l:ga!wre ( for 
with force it goes out, and therefore by 
the ſtrength and pulte of the Heart) for the 
force and impulſion of the blood is only | 
from the h-a77, © Þ 
Next, that this flux comes from the — | 
heart, and thatit lows by 2 paſſage made | 
throuoh the /-7y7 out of che great #5 ,\ 
leeing delow the //g4tvre the blood enters 
by ihe a72c-c5, not by the 5-595. and the 
«rtcries at no time receive blood cut of the 
zeins, unkile it be out of the /eft ventricle Z 
of che 5-427, Nor could there any other- | 
wue ſo oreat .bundance be exhauſted out 
of one vein, m:king a /i02'ure above, C- 
ſpecially ſo forcibly, io abundantly, ſo 5 \ 
| ily, | 


"5 TY@ wy 


&& JJ a 84 Ow 7 wo % we OI . 
ISlhoag Ws, wore't es, AY Ry %4 A EILEEN ER RLt5 
n 


s "ge bp. 


= EIB len. wil ei 
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ſily, ſo ſuddealy, unleſſe the conſequents_ 


were atchieved by the torce and impulſion 
of the beart, as is ſaid. 
And if the te things be {og we may very 
openly make a computation of the quanti- 
ty ,'and argue concerning the motion of 
blood. Forif any one ( the blood brea= 
king out according to its uſual effuſion and 
force ) ſuffer it to come ſo for half an hour, 
no body needs doubt but that the preateſt 
part- of it being exhaſted , faintings and 
ſoundings would follow , and not only the 


"arteries, bur the greateſt veins would be 


likewiſe emptied : Therefore it ſtands with 
reaſon, that in the ſpace of that half hour 
there paſſes ſo much out of the great 7e-» 
through the heart into the aorta, Further, 
if you ſhould reckon how many ounces 


flow hrong ha go" arm, or how many cun- 
ces are thru 


" 


within the gentle ligature in 


20 or 30 pullations;truly it would miniſter. | 


occalion of thinking how much may paſſe 


through the other arm, both the leggs,and. 


both the cc/:ſes, and through all the other 
arteries and veins of the body : and that 
the flux which is made throuph the /unzs 
and the ventricles of the hear! , muſt conv 
tinually furniſh of neceſiitynew blood,and 
ſo make a circuit about the veivs', lince ſo 
great a-quantitie cannot be furniſhed trom 
thoſe things we eat,and that ir is far grea- 
ter than is convenient for the nutrion oi the 
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Anatomical E xerciles 


It is to be obſerv*'d further,that in the ad- 
miniſtratio of?hl/ebotomie this truth chances 
ſometime to be contirmd ; for though you 
tie the right arm, and lance it as it ſhould 
be with a convenient orifice, and admini- 
ſter all things as they ought to be , Yet it 
fear , or any other cauſe,or ſounding do in» 
tervene through paſlion of the mind,ſo that 
the heart doe beat more faintly, the blood 
will by 'no means paſs through but drop 
after drop , eſpecially it the {zzatwre be 
made a little ſtreighter. The reaſon is, be- 
cauſe the pulſe being but faint,and the out- 
driving force being but weak , the enfee- 
bled part is notable to open the paſſage 
and thruſt out the blood beyond the /1ga- 
r1rc, yea nor to draw it through rhe /zng-., 
or to remove it plentifully out of the veins 
into the arteries. So atter the ſame man- 
ner does it come to paſs that Womens flows 
ers and all other fluxes of blood are ſtop'd. 
This likewiſe appears by the contrary, for 
fear being remov'd, and the ſpirit recolle- 
Red, when they do return to themſelves, 
the r«l/ifick ſtrength beins now increaſed , 
you ſhall ireightway ſee the arteries bear 
more vehemently in that part where they 


are bound, and move in the wriſt, and the 


blood leap our farther through the orsfice. 


| & 


CHAP 


Of the mation of the Heart, ec; 


CH AP. XIIL 


T he third ſuppoſition is confirm'd, and that 


there 154 circulgtion of the blood from 
the third ſuppoſition. Po 


Hin concerning the quantitie of 


blood which paſſes through the.lungs 


. and heart inthe centre of the body, and 


likewiſe from the arterses into the vesns and 


habit ofthe body ; Ir remains that we doe 
| explain which way the blood flowes back 
trom the extremities through the vesns in- 
to the heart, and how the vesns are the velo 


ſels that carry it from the extremities to the 


centre, by which means we think thoſe three 


erounds propqunded will be true, clear, 
firm, and ſufficient to gain credit. 
But this ſhall be plain enough from the 


portals which are found in the concavities 


of the veins,their uſe,and from ocular expe- 
riments. 2 
The moſt famous Hirron. Fabr, ab aqua 
ped, a moſt moſt learned Anatomiſt, and 
a venerable old man, or as the moſt lear- 
ned Ri/anme would have it, Jac Silvims did 


firſt of any delineate the membranal por= 


zals in the veins being in the figure of a 
= or ſemilunarie, the moſt eminent and 
thinneſt parts of the inward tunicles of the 


veins; Their ſituation 1s in diſtant places, | 


after a various manner , in diverſe perions 


they 


7: Anatomical Exeriiſes 
they are connate at the ſides of the vesny , 
looking upwards towards the roots of the, 

- and in the middle capacity boch of them 

- ( for they are for the moſt part two ) loo- 

king towards one another, equaly and duly 
touching one another, inſoruch that they 
are apt to ſtick together at the extremities, 
and to be joynd ; and leſt they ſhould 
hinder any thing to return from ,the roots 
of the vei»s into the little branches,or from 
the greater into the leſs , they are ſo plac 
that the horns of the hindermoit are ſtret- 
ched towards the middles of the body of it ' 
which is beſore,and ſo interchangeable. 

1 he finder out of theſe portals did nor 
anderſtand the uſe of them.nor others who 
have faid left the blood by its weight 
ſhould fall downward : for there are in the 
regular vein thoſe that look downwards 
and doe hinder the blood to be carried up- 
wards. I ( as likewise others) have foand 
inthe emr/gent veins and branches of the 
Meſenterie , thoſe which did look to- 
wards the »:v4 cava, and vera ports; add 
to this moreover that there are no {tuch 1n 
the arteries, and it is to be obſerv'd that 
dogs and cattle have all their portals in the_ 
dividing of the cr#ral veirs at the begin- 
ning of the os /xcy#,or inthe [/:ac branches 
near theCoxend:r,in which there is no ſuch 
thing to be teared by reaſon of the upright 
ſtature in man. Nor are their poyrzals inthe 

jugulars 
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Of the mation of the Heart, &-c: 


| jugnlars , as others (ay, for fear of Ape- 
plex'e, becauſe rhe marter is apt in fleep | 
to flow into the head through the ſoporall 


Arteries. 

Nor that the blood may ſtand ſtill in 45- 
vd'3c:t8oms, and that the whole blood 
ſhould not break in into the imgil branches 


or thoſe which are more capacious: for they 


arc likewiſe placd where there are no diva- 
rications, though I conteſs they are more 
frequent where divaricatsons are. 

Nor that the motion of the blood may 


be retarded from the centre of the body; | 


for it is likely that it is thruſt in leyſurely e- 


nouph of its own accord , out of the grea- 
ter into the leſſer branches , and lo that it 
is ſeparated irom the maſſe and fountain : |- 


But the portalls were meerly made, leſt 
the blood ſhouid move from the greater 


veins into the /eſſer and tear or ſwel them ; 
and that it ſhould not goe from the centre. 
| of the body to the extremities, but rather | 
| from the extremities to the centre. T here- 
fore by this motion the /mel!! Portals are ea- | 
fily ſhut, and hinder any thing which is 
contrary to them ; for they are ſo plac'd, 
| and ordain'd, that it any thing ſhould not 
| be ſufficiently hindred in the paſſage by 
the 4:>nes of the formoſt, but ſhould eſcape 
85 it were through a chinck , the convext- 
| ty or vault of the next might receive it, and 
! {vo hinder it from paſſing any further. 
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Anatomical Exerciſes, 
T have often tried that in diſſeRion i: 


beginning ar the roots .of the ves I did 


put in the Probe towards the ſmall branche; 
with all the skill I could , that it could not 
de further driven by reaſon of the hinde- 
rance of the Portalls : On the contrary, it 
I did put it in outwardly from the branches 
towards the root, it paſſed very eaſily. In 
many places two portalls are ſo interchan- 
peably plac'd and fitted, that when they 
are elevated inthe middle of the concavity 
of the vey, they cloſe with one another to 
a hairs bredth, and in their extremities 
and convexities are united interchangeably 
that you can neither ſee with your eye- 
fight nor any way diicern any crevice ot 
conjunction : on the contrary from - out- 
wardly putting ina Probe they eaſily give 
way ,(and like thoſe gates or fluces by 
which the courle of rivers is ſtopt ) they 
are eaſily turn'd back to intercept the 
motion of the blood from the vena cava 
and the hearr, and being clolely lifted 
up in many places whillt chey are inter 
changeably ſhut they doe quite hinder and 
ſuppreſs. nor by any means ſuffer the blood 
ro move neither upwards to: the ' head nor 
downwards to the feet , nor to the ſides or 
arms, but do ſtop and reſiſt all manner of 
motion of the blood, which is begun 
in the greater veins and ends in the 
ſeffer , yer doe obey any which is HER 

(1 


J 


| 


— 


Of the mot ton of the Heart, &ce 


by the ſmall veins and ends in the greater, | 
and does provide a free and open way for 


il 


But that this truth may the more clearly 


appear , letthe arm of a man alive be ti- | 


ed above the Elbaw ,as if it were to let 
blood, A A will appear at diſtance eſpe- 
cially in country people and thoſe who are 


ſwoln vein'd, like little nodes, or ſwellings : 


And BCD EF not only where the diva- 
rication is E F , but likewiſe where there is 
none C D, and theſe nodes are made by the 


portals, They thus appearing in the inſide | 


of the hand or cubire, 1t you draw down 
the blood with your thumb or finger from 
the node O to H in the ſecond figure, you 
ſhall ſee that none can follow] ( the portal 
quite hindrins it) and that tbe part of the 
vein H O of the ſecond figure, drawn 
down betwixt the ſwelling and the finget, 
's quite obliterated , and yet full enough 
above the knot or porial O H: Nay it you 
do retain the blood ſo drove down and the 
blood emptied H , and do preſs downward 


with tother hand the upper part of the ver 


O , in the third figure, being full, you 
all find that by no means it can be forc*d 
or driven beyond the porta! O ; But how 
much more you do endeavour to do this , 
19 much the more ſhall you ſee atthe portal 
or ſwellirg of O, ofthe third , the vein 
fyoln and diſtended , and yet chat H O of 
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Anatomical Exevcyſce 


the third figure is emptie below. 
Hence, ſince a man may make experi. 
ment in many places, it appears that the 
funRion of the porigl! in the veews is the 
ſame as that of the S:zgmoides, or three: 
pointed perrals, which are made in the«- 
rs fice of the arts or vena arterioſay to wit 
that they may be cloiely ſhut up, leſt they 


ſhould hinder the blood to return back a- 


ain. 
; Beſides tying the arm again as before 
A A, andthe te:»s lwelling , if you hold 
the vein below any ſwelling or porral at a- 
ny diſtance L of cbe fourth, a nd afterwards 
with your finger M drive the blood up. 
wards above the porral N, you ſhall ſee 
that part of the ve:n L NN to remain empty, 
and that it cannot return by reaſon of the 
portall H Oxﬀwa. but taking away your fins 
ger H 3. or L in the fourth figure, you 
ſhall ſee*c apain fill d by the lower werns, 
and be like D C of the 1. to that from 
hence it appears plainly,chat the blood does 
move towards the upper parts and the 
h:art1n the veins, and not onthe contra- 
ry ; and albeit in ſome places which are 
ot clotely ſhut, or where there is bur one 
portal , the paſſage of the blood from the 


centre ſeems not to be quite hindred, yet 


tor the moſt part it appears ſo, or at leaſt 
that which is negligently perform*d in ſome 
places is recompent*d by the portals, in ry 
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Of the motion of the Heart, &c; 
der following,cicher through their number, 
diligence, or ſome other way, inlomuch as 
the veins arethe open and patent wayes of 
terurning the blood to the heaxt, buc quite 
ſtop'd 1n 1rs going our from thence. 

This is moreover to be obſerv'd, tying 


 thearm/as before, and the veins ſwelling, 


and nodes or Por:als appearing, if below 
any Portal in any place where you find the 
next you place your finger,which may hold 


| the ves, that no blood may goe trom your 


hand upwards, then ſqueeze with your fin- 
cer the blood from that part of the vein L 
N above the Porral as was ſaid before, then 
taking away your finger L ſuffer it to be 
fil'd up by thoſe under, as D C, and then 
preiling again with your thumb in the ſame 
place, ſqueeze out the blood L Nand H 
By and do this a thouſand times in a little 
Paces 

Now if you reckon*the buſineſſe , how 
much by one compreſſion moves upwards 
by ſuppreſtion of the portal , and multiply- 
ins that by thouſands, you ſhall find ſo 
much blood paſs'd by this means through a 
little part of a vei», that you will ftiad your 
ſelf perfeQly perſwaded concerning the cir- | 
culation of the blood, and of its ſwift mo= 
U0n. 

But leſt you ſhould ſay, that by this: 
means Nature is forc'd, if you doe this 1n 
p:rtals (arre diſtant, and doe ohjerve, 0h 

'ng 


Anatontical Exevciſcs 
king away your thnmb, how ſoon, and how 
ſwiftly the blood returns and fills the lower 
part of the vein, Idoe not doubt but you 
will find the very fame, 


CHA P. XIV: 


T be Concluſion of the demonſtration of the 
circulation of the blood, 


\ J Ow then in the laſt place we may 
bring our opinion , concerning th: 
circalation of the blood, and propound it to 
all men. 
Seeing it is confirm'd by reaſons and ocu- 
lar experiments, that the blood does paſſe 
through the /zrgs and heart by the pulſe of 
the ventricles, and is driven in and ſent in- 
to the whole body, and does creep into the 
veins and poroſities of the fleſh, and 


| throuph them returns from the little veins 


into the greater, from the circumference to 
the centre, from whence it comesgt laſt in- 
tothe vena cava, and into the ear of the 
heart in ſo great abundance , with fo prea: 
flux, and reflux, from hence through the 
arterics thither, from thence through the 
veins hither back again, ſo that it cannot be 
furniſhed by thoſe things which we doc 
take in, and 1n a far greater abundance than 
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Of the 'noation of the Heart fc, 
is competent for nouriſhment : It muſt be 
of neceſiity concluded that the blood is dri- 
ven into a round by a circular motion in 
creatares, and that it moves perpetually; 
and hence does ariſe the action and fan- 
&ion' of the heer?, which by palfation it 
performs; and laftly, that the motion 
_ pulſation of the heare is the onely 
CaUlees 
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CHAP. XV. 


7 he circulation of the blood s confirm'd by 
probable reaſons. 


his, that' 4ecording to fome commort 
reaſons it isconvenient, and it ought to be 
ſo. Firſt( Arift.de refpir. & bib. 2.3. of the 
parts of creatwres) ſeeing death is a corrup- 


tion which befalls by reaſon of the defekt 


of heat, and alt things which are hot being 
alive, are co{d'when'they die , there mutt 
needs be a place and beginning of heat, (as 
it. were a Fire , and dwelling houſe) by 
which the nurfery ef Nature, and the firſk 
beginnings of inbred fire may be contain'd 
and prefery'd ; from whence hear and life 
may flow, as from their bepinnings,into all 
parts; whither the alimene of it ſhonld 


F _ come, 


Ut itwill not be amiſſe likewiſe to add 


'Cr 
” . 


# 
y 
*þ 
* 
F 


» EE Sn D020 OT ge EEO PTR FE 


2 Anatomical Exerciſes 
come, and on which all ##tritiox and ve- 
getation ſhould depend. 

And chat this place is the h:-art , from 
whence is the beginning of life, 1 would 
have no body to doubt. 

There is therefore a motion requir'd to 
the blood, and ſucha one as that it may 

p return again to the h:art ; for being ſent 
far away into the outward parts of the bo- 
dy { as A i/t.\2 part. de Anim.) from its 
own fountain, it would congeal and be im- 
movable. ( For we doe ſee, that by mc- 
tion, h:at and ſpirit is ingender'd, and pre- 
ſerv*d in all chings, and by want of it va- 
niſhes.) Seeing therefore, that the blood 
ſtaying in the outward parts is congealed 
by the cold of the extremities, and of the 
ambienc air, and is deſtitute. of fþirirs, as. 
it is in dead chinps,it was needfall it ſhould 
reſume and redincegrate, by its return a- 
gain, as well heats, as ſpirit, and indeed its 
own preſervation, from its own tountain 
and bepinning. 

We ſee, that by the exteriour cold, the. 
extremities are ſometimes chill, inſfomuch 
as noſe, hands, and cheeks, doe look blew, 
like thoſe of dead men, becauſe that the 
blood ſtands ſtill in them, (as it does in car- 
kaſſes in thoſe parts which are down ten- 
ding,)whence it comes, that the members 
are numm'd, and hardly moveable, ſo that 
they ſeem quite almoſt to have loſt life. 

They 
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Of the motion of the Heart, cc. 


They could certainty by no means (eſpe- 


cially ſo ſoon } recover heat, and colour, 
and life, unleſs they were by a new 0- 
riginal, a Flux , and appullion of heat, a- 


gain cheriſh'd. For how can they attract. 
| inwhom heart and life are almoſt extinR? 
or thoſe that have their paſſages condens'd 
| and ſtopt with congeal'd blood , how 
| could they receive the comming nouriſh» 


ment and blood unleſs they did diſmiſſe 
that which they before contain'd, and un- 
els the heare were really that beginning 


from whence heat and life (as Ar#/?. reſps- 
| 742, 2. ) and from whence new blood be-. 
ing paſſed through the arreries imbued. 


with ipirit, that which 1s enfeebled and 
child might be driven out, and all the 
parts might redintegrate their languiſhing 
Lacan vital nouriſhment almoſt extin&? 


Hence it is thatic may come to paſſe, 


that the bearr being untouch'd, life may be 
reſtor'd to the reſt of the patts,and ſound- 
neſſe recover*'d ; but the hear: being refri- 


erated or affected with ſome heavy di-_ 


teale, the whole anima/ muſt necds ſuffer, 
and fal to corruption. When the beginning 


| 1s corrupted, (as Ariſe. 3 deixa't. Anim. ) 


there is nothing which can afford heip to. 


it, or tlioſe things which do depend upon | 


It, 


And hence perchange the reaſon may | 
be drawn , why in thoſe that with griet, 
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love,cares,and the like are poſſeſſed, a con: 
ſumption or continuation happens , or 
cacochymie, or abundance of crudities, 
which cauſe all diſeaſes and kill men. For 


every paſſion of the mind which troubles 


mens ſpirits, either with grief , joy, hope, 
. or anxiety , and gets acceſle to the heart, 
there makes it to change from its na- 
turall conſtitution, by diftemperature, 
pulſation, and the reſt , chat infeRing all 
che nouriſhment , and weakning the 
ſtrength ,, it ought not at. all to ſeem. wons 
derfull if it afterwards beger divers ſorts 
of incurable diſeafes , in the members, and 
in the body, ſeeing the whole body in 
that caſe is affli&ed by the corruption of 
the nouriſhment, and detect of the na- 
tive warrnth. 

Beſides all this, ſeeing all creatures live 
by nouriſhment inwardly concocted , it 
is neceſſary that the concoQtion and diſtri- 
bution be perfe&t , and for that cauſe the 
place and receptacle where the nouriſh- 
ment is perfe&ted, and from whence it is 
deriv'd to every member. But this place is 
the +247 , ſince iT alone of all the parts 
( though it has for its private uſe the core 
nal vein and arterie ) does contain in its 
COncavities , as tnciſterns, or a celler, (:0 
wit ears or ventricles ) blood for the pub* 
lick uſe of the body ; but the reſt of the 

arts have it only in veſlels tor their "_ 
= 
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Of the motion of the Heart, ec, 
behoof, and for private uſe. Beſides, the 
heart only is ſo plac dand appointed, thae 
from thence by its pulſe it may.equallie di- 
ftribute and difpence ( and that according 
to mcaſure,and the concavitres of the axrrc. 
ries, which are to ſupply every part ) to 
thoſe witch want , 5 deal it after this 
manner, as out'ot a treafore and fountain. 
Moreover'to this diftriburion and motivn 
of the Sed , violence, and an impultor rs 
requir'd, ſuch asthe'beer: is. To this add, 
that the blood does eafily concentricate , 
and joyn of its own accord , to its bepin- 
ning, as a part to the whole, or as a drop 
of warer ſpilt upon the table to the whole 
maſſe, as 1t does very fwiftly , for flen- 


| dercaufes, fuch as are cold, fear , hoyror, 
and the like. Befides, it is ſqueez'd out of 


the capular verns into the title branches : 
and from thence into the greater, by the 


motion of the members,and m#/cles:Like- 
wife the blood is apter to# move from the 


circumference to the ceatre,than otherwiſe 
though the portals did not hinder. From 
whence it follows , that if it do fave its 
beginning , and move againſt its will, and 
enter into places narrower , and colder , 
that it has need of violence and an impul- 
ſer , ſuch is the heare only, as we aid but 
now, 
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CHAP. XVI. 
The circulation of the blood is prov'd by 


Conſe quence. 


f {nn are likewiſe Queſtions, which 
from this ſuppoſed verity, for creating 
of belief, as arguments 4 poſterrore, are not 
altogether unuſefull. Theſe though they 
be envelop'd in much doubtfullnefle and 
obſcurity, yet eaſily admit of the afligna- 
tion of cauſes and reaſons. 

We 'ee in contagion , 19 poitoned 
wounds, or in the bitings of Serpents, or 
mad doppgs, in the French Pox, and the 
like, that the part touched being not hurr, 
itio falls our that the whole habic of the 
body is -vitiated. The French Pox ſomes 
times bewrayes it felt by the pain of the 
head,or the ſhouſders,or other Symptoms, 
the genital> having no hurr at all. The 
wound made by the bitins of a mad dopy 
being cured, we have notwithſtanding ob- 
ſerved, that a feaver, and other horrible 
Symroms have enſued : Becauſe the conta- 
S10N beinp imprinted into the part, it ap- 
pe:rs, thatitis from hence carried to the 
heart with che blood returning, and can 
afterwards infe& the whole body. In the 
beotnning of a rei tian feaver the mordi- 


/ fikcautc poing to the heart makes them 


breath, 


Of the motion of the Heart, ec: 
breathlefle, ſighing , and lazie, becauſe 
the vital beginning is oppreſſed , and the 
blood is driven againſt the /u»zs, and 
thickned, and finds no paſſage (I ſpeak 


this , having had experience fromthe difſ- 


ſection of them that have dyed in the be- 
inning of the acceſlion) then the pul:ati- 
ons are always frequent, little , and fome- 
times diſorderly : But the heat being in- 
creas'd , and the matter obtenuated , the 
wayes being open, and paſſages made, 
the whole body grows hot, the pulſes be- 
come greater and more vehement, the 
Paroxilm of the feaver growins higher , 
to wit, the preternatural heat being kind» 
led in the heart , is diffus*d from thence by 
the arteries into the whole body, to- 
cether with the morbifick matter, which 
by thts means 15 overcome and diffolved by 
nature. 

Likewiſe, ſeeing medicaments outward- 
ly applyed , ever uſe their force witnin, as 
if they were taken inwardly; ( Cologuinti- 
diand Alves looſen the bellie; Gartlick 
applyed to the ſoles of the feet, cauſes er- 
peltoration ; Cantharides move urine, and 
cordialls doe corroborate , and infinire 
of this kind. ) From hence ic is conſtantly 


averr'd, perchance not without cauſe, that 


the veizs, through their or:fices , draw a 


. little of thaſe things which are outwardly 
applyed , and carry it in with the blood, 
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afcer the ſame manner as thoſe in the Ae- 
ſewteric do ſuck the C by ws out of the inte- 
ſtines , and carry it to the /:ver, together 
with the blood. 

In the «Meſenterie likewiſe , the blood 
entering into the C {zac arterie, the upper 
and neither Meſenters:s, goes forward to 
the i#teſtines; by which, together with 
the Chylss attracted by the werns , icre- 
turns through the many branches of them 
into the Porta of the l;ver , and through 
itinto the vens cava; ſo it comes to paſſe, 
that the blood in theſe werrs is imbued 
with the ſame colour and conliſtence, as 
in thereſt , otherwiſe than many believe: 
for we muſt needs believe, that it very 
fitly and probably comes to paſle , in the 
ſtemme or branch of the capslar vesxc , 
that there are two motions, one of the 
Chylzs upwards, another of the blood 
downwards ; but is not this done by a 
main providence of nature ? for ifthe raw 
Cy! ſhould be mix'd with the concoRed 
blood 1n equall proportions , no concoRi- 
on , tranimuratton , or fanguification 
ſhould from thence ariſe: Bur rather fince 
they are interchangeably aRive and paſ- 
ſive, fromthe union of them being alte- 
red ; there fhoutd ariſe a mixture, and a 
ting of a middle nature betwixt the two; 
as tn the mixtog of wine and water , there 
1S degottena wine-toyl + But now , when 
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Of the metzon of the Heart, &-c," 
with the great quancicy of blood which 
paſſes by, a part of the Chy/ws is mix'd 
after this manner, and as it were in no re- 
markable proportion, that doth ( as A- 


forte ſayes) more eaſily come to paſſe ; 
as when one drop of water is put intoa 


Hogſhead of wine, or on the contra- 
ry, the whole is not mixed, bur it is 
either wine or water ; ſo in the Me/- 


ſcraick veins , being diſleted, there is 
found a Chymw , not the Chyles and 
blood a part,but mixed, and the ſame both 
incolour and conſiſtence to the ſenſe, as 


appears in the reſt of the ves»s ; in which 


notwithſtanding , becauſe there is ſome- 
thing of the Chy/xs inconcoRted, although 
inlenſible , Nature hath placed the wer, 


in the Fearders or crooks of which it 1s 


delay*d , and receives a fuller tranſmuta- 
tion , leſt coming too ſoon raw to the. 
hezre , it ſhould overwheltn the beginning 
of liie. Hence in Embryons there is no. 


uſe of the /sver where the Zmbrlical ver 
doth apparently paſſe through the whole, 
for there ſtands out of the porraof rhe /iver 
a hole or Azaſiomojis , that the blood 
returning from the :»te/#ins of the birth , 


| paſſing nor through the /:ver, but the. 
| torementioned 7 mbilical vein,might goto 
| the heart,together with the mothers blood 
| returning from the P/acerta of the womb ; 
| ;rom whence Jikewiſe, in the firſt forming, 
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of the birth, ic comes to paſſe, that the /rzep 
is made lait. We likewiſe in a. womans 
untimely birth have obicrv'd all the mem. 
bers ſhap'd, the Genital: diſtinctly , and 


yet ſcarce any foundation of the /zver to 


have been laid. And truly lo long as the 
members ( as likewiſe the #eazr it ſelf in 
the beginning) are all whole , and that 
there is no reJneſle conteyn'd inthe verns, 
you ſhall ſee nothing dut a rude colletion 
as it were of blood , withour the Veſlels, 
in ſtead of the /iver, which you would 
thick to be ſome bruſe or broken 
Venes. 

Ihere are ina Zgg as it were two Zm- 
ailical veſlels, one paſſing through the 
whole !iv-r, from the white, and going di- 
xeatly to the 54art; the other going trom 
the yole, and ending in the vena ports. 
For ſo it is, that a Chick 1s firſt onely now- 
riſhed and found by the white, and atrer-_ 
wards by the yo/+, after its perfeRion and 
excluſion; for th&y0/k may be found to be 
cantein'd in the belly oi the Chick many 
dayes after the hatching , and it is aniwe- 
rable to the nourithins of milk in other 
creatures.But we {hill ipeak of theſe things 
wore conveniently in our obſervations 
concerning the tormins of 5:-7ths, where 
tbere may de many enquiries of this na- 
rure, why this 1s firſt made and perfected 
ghd that atierwards ; and of the principa- 

| litie 


of the motion of the Heart, &-c: 


litie of Members, what part is the cauſe 
of another ; and many things likewile con- 
cerning the heart , As why ( as Arift. de 
part. Anim, 3.) it was made the firſt con- 
ſiſtent, and ſeems to have init life , moti- 
on, avd ſenſe, before any thing ofthe reſt 


| of the body be perfeRted ; And likewiſe of 


the blood, why before all things, and how 


| it has in it the beginning of life, and of 


the creature; why it requires to be moy*'d 
and driven up and down; and then for 


| what cauſe the hears ſeems to have been 


£ 


made. : 
After the ſame mannerin the ſpeculati- 
'on of pulſes, to wit, why ſuch are Ceadly, 
others not; and in all kinds by contemy 
plation of their cauſes and prelages, 
what thoſe ſignifie, and whattheſe, and 


| why. 


Likewiſe in the crs/i/es and exprrgations 
of Nature; in nutrition, eſpecially in di- 
ſtribution of the nutriment ; and likewiſe 
in all Auxions, &c. 0 | 
 Laftly, in all parts of Phyſck, Phyſfolo- 


vical, Pathological, Semeiotich, Therapene 


zich, when Ido conſider with my ſelf how 
many queſtions may be determined, this 
truth and light being given; how many 
doubts may be folved , how many obſcure 
things made clear , I find a molt large 
fneldd, where I might run out ſo far, and 
enlarge my ſelf ſo much, that ic would nor 

4 | ens 
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» only fivell into a great volume, which is 
__Hotmy intention, bur even my life*time 
: would be too ſhorc to make an end of 


It. 

Therefore in this place, thar is to (ay, in 
the foflowing Chapter , I ſhall onely en- 
deayour to refer thoſe _ to their pro- 

per uſes, and cauſes, which doc appear in 
the zdminiſtration of Anaromie, about the 
fabrick of the bearr, and wrteries : for there 
where I intend to addrefle my ſelf, very 
manythings are found which receive light 
from this truth , and do in return make 
tt more clear, which | deſire to adorn, and 
confirm by Anatomical arguments, beyond 
all the reſt. | 
\ There is one thing, which although it 
oughtto have place too inour obſervarions 
concerning the ule of the Alt , yet will 
it not be impertinent to take notice of it 
here by the by. 

From the ſplevick veins drawn down 
into the*® Pancreas , there ariſe vrins from 
the upper part of it ; the Coronal, Poſhich, 
Gaftrick, and Gaftrwepsptoick, ; all of which, 
with very many Franches and te-.dons , arc 
difpers'd into the ventricle, as the weſera- 
scks are into the inreftines, Likewiſe from 
the inferior part of this Þ/-»ick, down as 
far as the Co/en and Lowganen , the He- 
morrhoidal vein is deducted. The blood 
returning through thote- veins by bork 
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Of the motion of the Heart, oc; 


, I wayes, and carrying the raweſd juice with 


it ( hence from the vexrricle , that which 
is wateriſh and thin, the chilification being 
not as yet perieted ; from thence thac 


which is groſle and terreſtriall ) in this | 
| branch of the ſþ/ex5ck, by the permixtion 
; of contraries, it is conveniently temper'd ; 


and Nacure _— thoſe two juices of 
more difficult concoction, by reaſonof their 
contrary indiſpofitions, with preat abun- 
dance of warm blood , which ( by reaſon 
of the abundance of arteries ) flows abun- 


dantly from the wa/r , it brings them; be= 


ins now better prepar'd,to the porta of the 
liver, and ſupplies and jrecompences the 
defe& of both by ſuch a'ſtruRure of the 
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The motion andcirculation of the blood ir 


confirm'd by thoſe things which appear in 


the heart , and from thoſe things which 


appear in Anatomical aiſſeftion, 


Doe not find the heart in all creatures 
to be a diſtint and ſeparate part; for 
ſome, as you would fay Pl: animals, have 
No hear!; 'Colder cre2tures of a ſofter 
make, and of a kind of fimilarie conſtituti- 
on, 
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on; ſuch as are Palmer-worms, and Snaz/s, 
and very many things which are ingenderd 
of putreiaQion, and keep not a ſpecies, have 
no heart, as needing no impulſor to drive 
the nutriment into the extremrees : For 
they have a body connate and of one piece, 
and indiſtin& without members ; ſo that 
dy the contraction and returning of their 
whole bodie, they take in, expell, move 
and remove the nouriſbment, being call'd 
Plant animals; \uch as are Oyfters, Mnſſtes, 
Sponges, and all ſorts of Zoophyrs, have no 
heart ; for inſtead thereof they uſe their 
whole body, and this whole creature is as a 
hearts 4 

In very many, and almoſt all kinds of 
Infets,by reaſon of the ſmallneſle ot their 
Corpulency, we cannot rightly diſcern ; 
yetin Bees, flies and waſps we may Þy the 
helye of a perſpeRive glaſle. You may 
likewiie ſee ſomething beat in /ce, in 
which moreover you may clearly ſee the 
paſſage of the nouriſhment through che 
zvte/tives (this Animal being tranſparent) 
like a black ſpot, by help of this multiply- 
ins glafle. Bur in thole that have no blood 
and aie colder, as in Snaile, Shell fiſh, 
Cruited-Shrimmzs, ard the like , there 
15 2 lictle part which beats(like a /irtle blade 
der , Oran ear )Jwithouta bearer. making 
its contraction and pulle ſeldomer, and 
ſuch a one as you cannot diicern but in 
ſummer, or in a tigt ſeaſon. In 


7 ERS? 


= Of the mot5on of th! Heart, &-co 5 

7 | Intheſe creatures this particle is ordain'd - 
toogchat rhere is a neceſlicy of ſome impul- 

1on for the diſtribution of the nouriſh- 

nent , by reaſon of the varicty of che or- 

(yanick parts , or the thickneſle of theic 

ubſtance : but the pullations are made 

feldomer , ſometimes not at all, by reaſon 

of their coldnefles. as it it meeteſt for them, 

'© Wbcing of a doubtFull nature, ſo that fome- 

times they ſeem to live, ſometimes to die , 

» Wand ſometimes to live the life ofan am- 

ws mal,ſometimes the life of a Plant. 

'r I This is likewiſe contingent to thoſe In- 

'© Wſcs which doe lurk in the Winter,and are 
hid as it they were dead , and do only le:d 

0! Wthe life of a Plazr - but whether this doe 

'f [likewiſe happen to ſome creatures that 

': have blood , as to Frogs, Snayls, Ser- 

I Wpents, SWallowes, we may not without 

 Þ reaſon make a queſtion: 

| In creatures which area little bigper, 

> Dand hotcer, as having blood in them. there | 

T ian impulſion of the nutriment requir'd , 

) Þ and ſuch a one perchance as is endued with 

'" [| more force; therefore in Fiſhes, Serpents, 

- Snakes, Snails,, Frogs, and others of the. 

» WE likenature, there is both one ear, and One 

© | zentricle of the heart allotted, whence ri- 

* Þ fes that moſt true Axiom of Ari/?. de part. 

6 | Anim. 3. That no creature having blood 

does want a heart, by the impullion of 

1 


which it is made ſtronger and more robuſt, 
: and 
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Avatomical Exerciſes 
and the nutriment is not oaly ſtirr'd vp 
and doven by the ar, but likewiſe is thrut 
out further and more wiſtly. 

That in creatures yet greater , hotter if 
and more pertect, ( as abounding with + 
creat deal of hotter blood, and tuit of ſpi- 
rit ) there is a ſtronger and more fleſhic 
heart requir'd,that the mere ftroaply,more 
ſwiftly, or with greater $orce the nutri- 
rgene may bet out, by reaſon of the 
bigneſfe of the bodice, and thicknefle of 
the habit. | 

And moreover, becauſe that more per- 
fe& crearures need more perfect aliment, 
and a more abundant native heat, that the 
nutrimentofthem may be concocted, and 
acquire a further perfection, ic was fit that 
theſe creatures ſhould have /#ngz,and ano: 
ther veutnicle, which ſhould drive the nu- 
rriment through them. 

So. in whatſoever creature there is 
Iangs, there is likewiſe in.them ws vntri- 
cles of the heart, the r:ghr, and the left, 
and wherxoſoever the right ey is in any, 
theceis the /ef? , not on the contrary, that 
where the /eft is, there is the 75ghe one too; 
that I call the /efe ventricle which is diſtin- 
suifhed in place, but noe in. uſe from the 
tother, which doth. diffuſe the blood in- 
to the whole bodie, not into the /wngs a- 
lone, hence the hy ventricle feems to 
rake up the heart of ig elf, being placed X 

c 


——— 


of the motion of the Heart, *>c. 


the middle, and fo fenc'd with hipher dit- 


ches, and tram*d with greater diligence , 
that the beart ſeems to have been made for 
the /eft wvemricle's ſake, and the r:gbc 
ventricle ſeems as it were a ſervant to the 
left , and does notreach to the top of it, 
and is madeupofa thinner threefold wall, 
and it has,as Arsftorle ſays, a kind of ar- 
ticulation above the /efr, and is more capa-» 
cious , as adminiſtring nor only matter to 
the /eft , but giving nouriſhment likewiſe 
£0 the lungs. 


But it is to be obſervd in Embryens 


theſe are far otherwiſe, and that there is 
ho ſuch great difference of the ventricles , 
bur like two kernels in a nut they are al- 
moſt equall,the corner of the right reaches 
the top of the leit, ſo that inthem the 
heart hath as it were a doubletop at the 
point. T heſe things come to paſſe becaule 
in them whilſt the blood does not paſle 


through the /unge , as it does paſle 


from the right boſome of the heart to the 
left, both the ventricles do perform alike 
the office, bringing the blood through 
trom the vena cava into the arteria mags. 
by that ovall hole and arterious paſſage, as 
bath been ſaid, and do equally Civide it 
into the whole body, whence proceeds 
an equal conſtitution. But when it is time 
that che /#ngs ſhould be uſed , and the 
foretaid unions begin to be ſtop'd, _ 

ces 
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Anatomical Exe rcoſes 


does this difference of ventricles begin to 
be in their ſtrength, as likewiſe in the reſt, 
becauſe the rsghe drives only through the 
Z:ngs., the left through the whole body. 
T here are beſides theſe in the hearr alto 
tendons, as | may fo ſay, or fleſhic twigs, 
and very many fibrous conmexions, which 
Ariſt. in his book de reſpir. and de part. a- 
im. 3. calls nerves, of which ſome apart 
are (tretch'd with divers motions, and are 
partly hidden in furrows wich deep dit- 
ches about them in the walls and media- 
ten, & they are like a kind of little mw/cles 
which are underordained , and ſuperad- 
ded to the heart, as auxiliaries , for the 
further expulſion of. blood , that like the. 
ciligent and artificiall proviſion of tack- 
Jing ina ſhip, they might help che hear: 
contractins it felt every way, and might 


| ſqueeze out the blood more fully and for- 


cibly out of the ventricles. 

And this is manifeſt from hence, be- 
cauſe ſome animals have them, ſome not, 
and all which have them are ſtronger in 
the /-fr veztricle than in the »5gbr ; ſome 
animizls have them in the /efr, and not at 
all in therighr, in men there are more ot 
them in the /eft than in the right , and 
more in the vextr:cles than in the cars, 
ani1inſomeenrs almoſt none; there are 
more of them in brawnie , muſculous and 
rurall bodies, and luch as are of Fes 

habit 


of the motson of the Heart, (Flo 99 
habic of body , than in choſe which are 
reader , and in women there are fews- 


"IG 
In thoſe creatures in which the ventri- 


o BB cles within are ſmooth, altogether with- 
3, © - out fibers and rendows, and which are 
h not cleft into ditches (as almoſt in all little 
» birds, Serpents, Frogs, Snails, and the 
t like, in the Partridge likewiſe and the Her, 
e | and thepreateſt part of Fiſhes ) in them 
- neither thoſe »ervs or fibers mentioned , 
j- nor the zhree-fork'd portals are to be found 
7 in the venticles. In ſome animals the right 
. ventricle is ſmooth within, the /efe has 
[x thoſe fibrous connexions, as in the Gooſe, 
e Þ Sw, and preater birds: In. them the 
7 ſame cauſe 1s alleged as in all, feeing 
t their /«xgs are {pongious 8 ſoit they need 
t no ſuch force to impell the blood through 


- them; therefore in the 75ghr ventricle ei- 
ther they have no fibers, or els fewer and 


: weaker , nor are ſo fleſhie and compara- 
þ ble to Muſcles, but in the /efr they are 
n ſtronser and more in number, more fleſhie 
2 and muſculous , becauſe the /efe ventricle 
lf bath need of more ſtreagth and force , by 
f reaſon that it ought to purſue the bluod 


1 farther through che whole dody. 

From hence it is Jikewite ,- that the 
: Lft ventricle poſſeſſes che middle of the | 
d heart . and hath a wall three:old thicker, 
r and is ſtronger than the right ventricle. 
[ 2 Herce 
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Hence all creatures , men likewiſe, by 
how much the habit of their fleſh is hars- 
der and more ſolid, and by how much 
ore their outward members are more fle- 
Fſhie, and fartheſt from the #carr, and 
brawnie, {ſo much more fibrous , thick , 
robuſt, and muſculous a heart have they, 
and this is neceſſ ary and clear; on the con- 
trary, by how much the more they are 
fine-ſpun,of a ſofter habit, and of ſlenderer 
bodies, ſo much the ſofter, flagging , and 
leſs fierous heart within, or not at all )have 
they. 
Likewiſe coatiles the uſe of the portals, 
which were made tor that cauſe, leſt the 
blood once let out ſhould be returned to 
the be.zrr, and as well in the orifice of the 
arterie , as of a vein , they are up lifted , 
and encerchangeably j joyning , they make 
a three iquare line, ſuch as is imprinted by 
che ditinp 0! x Swab thar being ſhuc 
more cloſely they may hinder the reflux of 
blood. 

There are three forked portals in the en- 
try 0f the vena c2va,and arterra venoſa,leſt 
that when the blood is moſt driven out it 
ſhould fall back, and for that cauſe they 
are notin all creatures,& in thoſe in which 
ty are, they do not iteem to be made by 
t2>:ame diligence of nature, but in ſome 
t12y are ſhuc more exactly , In others 


aore carelclly and negligently ; therefore 
in 
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Oft he motion of the Heart, &c, 
inthe Jeff ventricle, that tor the preater 
;impulſion there may be a cloſer ſtoppage, 
there are only two like a Mitre, having 
rendons reaching out far, even to the conxs 
of it, through it middle, that they may 
be moſt exactly ſhut. This perchance de- 
ceiv'd Ariſtotle,in making him believe thar 
this ventricle was double, the diviſion 
being made athwart, leſt the blood ſhould 
fall back again into the arrcrie, and by 
that means the ſtrengh of the left ventricle 
in driving forth the blood into the whole 
bodie ſhould be deſt:oyed, therefore 
theſe porrals do much ſurpaſſe in bipnefſe, 


ſtrength, and exat ſhutcing, thoſe which 


are placed in the right. Hence likewiſe 


of neceſlity , no heart is ſeen withour a 


ventricle , linceit ought to be the we'l. 


ſpring,tountain,and cellar of blood. The 


ſame does not always happen in the brain; 


for almoſt all ſorts of birds have no ven= ;_ 


tricle in the brain, as it appears in the 
Gooſe and Sar . the 57895 of theſe : al- 
chough the br atzs of a Conie be almoſt as 
big , yet the Conte hath ventricles in the 
brain , the Gooſe has not. 
Likewiſe,wherever there is one ver:t-ic 72, 


there hangs by it an exr flapping, cuti-' 


cular , hollow within , tuli of blood; 
where there are two vexrr:cles, there are 


| likewiſe two ear:; on the contrary, there 
't5 only one ear in ome creatures, or at 


G 3 lealt 


, 


IO2 
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leaſt a bladder anſwerable to an ear, or 
the v:e2 it ſelf dilated ( but not the ver 
tricle of the heart ) making a pulſe inſtead 
of the heart, as it appears in Hornets, B-es, 
and other Iniets, whom I believe I can 
demonſtrate by ſome experiments, to have 
not only a pulſe, but a reſpiration likewiſe 
in that plice which they call the tail ; 
whence it happens that it is lengthned and 
contracted, ſometimes oftner, ſometimes 
more ſeldome, according as they ſeem 
more panting or to be more indigent of 
air : but of this in the treatiſe of Reſpirati- 
On- It is likewiſe maniteſt that the ears da 
bear and contraR themſelves, as I ſaid be- 
fore, and caſt the blood into the vextriele, 
whence it is, that whereſoever there is a 
ventricl- there an ear 1s requir'd, not only 
( as is commonly beliey'd ) that it may be 
the receptacle and cellar of blood, ( for 
hat needs here any pul'ation for the re*+ 
aining of it? ) but the firſt movers of the 
blood are the cars, eſpecially the righr , 
being the firſt ching that lives, and the 
laſt chat cies, as before is {aid ; fer, which 
cauſe they are neceſſary , that they may 
ſerve to poure the blood into the ven: icle, 
Þut the ve-tricle immediately contraRing 
iticlf, doth more conveniently ſqueeze 
out, and more violently thrutit forth the 
blood , being already in motion; as 
when you play ac ball, you can ftrike 


%. 


of tbe motion of the Heart, &-c. 


it farther, and more ſtrongly , taking it a 
la vole, than you could only throwing it | 


out of your hand, But likewiſe, contra- 


{ rytothe vulgar opinion, becauſe neither 
the heart , norany thing elſe can fo ex- 
cendit ſelf as that it can attract any thing | 


in its diaſtole (unleſſe in its return to is 
former conſtitution , being before ſquee- 


zed like a ſpunge, ) bur it is certain, 
that all local motion comes firſt , and did 


take its beginning , from the contration 
of ſome particle; therefore by the con- 
tration of the eares, the blood is caſt into 
the ventricles as open'd before, and by 
the contraction of the wertricles , its 


thrown farther and remoy'd. 


Which truth concerning locall motion, 
and that the immediate motive organ ( in 
all creatures in which a motive ſpiric is 
primarily ) is contraQtible , as Art. 
layes in his book de 5irat. and elſewhere, 
and that Arsftotle did know the w'1ſcles 
when he did refer all the pains and moti- 
on in creatures to the nerves, or that 
which is contractable , and therefore 
call'd thoſe rexndons in the heart , nervzs; 
I hope it ſhall-be made clear if at any 
time I ſhall have liberty to demonſtrate 
concerning the motive organs of creatures , 
and the fabrick of the muſcles, from my 
own obſervations. - I 

But puriuing our purpoſe concernirg 


_ 
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Mk 104 . Anatomical Exerciſes 
theuſe of the ears, which we did demon- 
{trate was to fill the ventricles with blood, 
: we ſee it comes to paſle, that the thicker 
and more compa the heart is, and of a 
oroſler wall, the more »ervows and mnſ- 
cxlons the ears are to draw in aud fill it; 
and in thoſein whom they are contrary- 
wiſe, it does appear in them as a blad- 
der of blood , or a membrane conteynin 
blood, as in fiſhes , for there the bladder 
which is in lieu of the ear is very thin, 
and ſo large that the beart ſeems to ſwim 
| above it ; but in thole fiſhes in which this 
| bladder is a lictle more fleihie, it ſeems 
very preciſely to emulate and counterfeit 
the lngs, as inthe Barbell , Tench, and 
others, | 
In ſome men, to wit ſuch as are braw-: 
nie , and of a rougher habit of body , I 
have found the rsght ear ſo ſtrong and fo 
neatly madeup within, with the various 
contexture of fibers , that it did ſeemto 
be equall in ſtrength ro the wenrricles of 
other men; and truely I did wonder that 
in divers men there ſhould be ſuch diffe- 
rence. But it is to be obſerv'd, that in 
the birch the ears are farre greater than 
- Proportion , becauſe be fore the her is 
Made, tiat it may doits own function, 
( as betore was ſhew?d) they do the office 
of the heart. 
uz the things that I ob'ery'd concer- 
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Of the motion of the Heart, &-c; 


ning the forming of the birth which Imade_ 


in ation of before, and Arsforle confirms 
ananegg, doe adde a preat deal of credir 

rc light to this buſineſſe; firſt whilſt the 
bi his asit were a tender worm, and 


whilſt it 1s yet (as is uſually ſpoken) in the _ 


milk, there 1s1n ira little b/adder or bag 
which bears, and as it were a portion of 
the «mbilical vein; afterwards, when the 
birch being ſhaped , begins to have a 
ſtronger corpulency, this little bag be- 
coming more fleſhie and robuſt ( changing 
its conſtitution ) turns into ears , above 
which the body of the heare begins ro 
ſpring, as yet executing no publick office; 


\ but the bicth, when tis already torm'd , 


and that the bones are diftint from the 
fleſh, and it is a perfet creature , and 
that it is felc to have motion, then the 
heart is both found beating within, and 
does transfuſe the blood as I have ſaid out 
ot the vena into the arter:e through both 


' the vestricles. | 


So Nature being perfeR and divine, and 
making nothing in vain, neither gave a 
heart to any where there was no need , 
nor made it before there was any uſe for 
ic, but by the ſame deprees in the for- 
ming of all a»iwals paſling through the 


 conttiturions of all creatures ( as I may 


ſay inthe eop, Worm, and birth) it acquires 
as pericRicain them all, Theſe things 
| ſtall 
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Anatomical Exerciſes | 
ſhall be confirm'd elſwhere by many ob- 
ſervations in the forming of the birth. 

Laitly , Hippoc. in his book de Cord.did 

not without reaſon call it a 9»/c/e , ſeeing 
the ation and funion of both is the ſame, 
viz. to contra it ſelf,and move ſomewhat 
clic, that is the blood, 

Moreover, from the conſtitution of the 
fibers, and their motive frame , as likewiſe 
in the muſcles, we may ſee the action and 
uſe of the heart. All Anatomiſts have 
oblery'd with Gelen, that the body of the 
heart is made with ſeverall draughts of f:- 
bers ſtreight, thwart, and crooked, but in 


| a heart, being boyl'd the ſtructure of che 


fibers it found to be otherwayes. 

For all the fibers in the walls and in the 
incloſure are circular, as they are ina 
S phinfer, buc thoſe which are in the rex- 


dans ſtretched out in length, are crooked; 


ſo it comes to paſſe that whea all the fibers 
arecontracted, it happens that the top is 
brought to the bottom by rhe rendons, and 
the walls are incloſed ina round , and the 
be:rrt is contracted every way,and the ven- 
ericles ſtrengthned. Wheretore ſince the 
aRion of it 15 contraction , we mult needs 
im3gin that the fanftion of it is to thruſt 


- blood out into the arterres. 


Nor muſt we diſagree from Ari/fotle 
concernins the principality of the heart, 
and that it does not receive motion and 
ſenls 


Of the motion of the Heart, &c. 


ſenſe from the bras#, nor blood from the 
liver, bur that is the beginning of the veins, 


and of the blood, and the like ; Seeing | 


thoſe that endeavour to coniute him omit 


that chief argument,to wit, That the heere | 


is the firſttubliſtent,and that it hath blood, 
life, ſenſe and motion before the braiz or 
liver were made , or appear'd diſtintly, 


at leaſt before they couid perform any fun- 


Rion. To this adde, That the heer:, as a 
certain internal a»imal, conſiſts longer , as 
ifNature by the making of this firſt, woutd 


have the whole animal aiterwards to be 
made, nouriſked, preſerv'd, perfeted by 


it; as its own work. and dwelling place. 
The heart is as it were a Prince in the Com: 
monwealth, in whoſe perſon is the tirſt and 
higheſt government every where ; from 


which, as from the original and foundati- 
on, all power in the aw-mal is deriv*d, and 


doth depend. 

But beſides very many things abour the 
arteries doe likewiſe evidence and confirm 
th's truth ; When it is conſider'd why.the 
arteria venoſa does not beat,lince it is num- 
bred amongſt the arteries; or why there is 
a pulſe found in vena arterioſa , ſince the 
Pulſe of the arteries ariſes from the 1mpul- 


| ion of blond; or that the arteries in the 


thickneſs of their :anicles, and the ſtrength 
of them, do differ ſo much trom the veins, 


becauſe they bear the force of the impulſi- 
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>» 

on of the heart, and breaking out of th, 
blood. | | 

Hence , ſince'Nature who is perfe& 


' makes nothing in vain, and is ſufficient i 


all chings, the nearer the arteFses are tg 
the hearr, the more they differ from the 
veins in their conſtitution , and are more 
robuſt and full of ligaments, bur inthe 
fartheſt diſperſions of them , in the 4a» 
foot, brain, meſenterie, and Fermatich ve. 
fels, they are ſo like in their conſtitution, 


that earneſtly viewing their twnicles , it i; 


a hard buſineſſe to know one from the 

other. as D 
And this 1s ſo for juſt cauſes. For the 
further the arteries are diſtarjt irom the 
heart, by ſo much leſle ar a great 
deal are they ſtruck., the ſtroak of the 
heart being weakned by the great diſtance 
Adde to this, thar the impulſion of the 
heart, ſinceit muſt needs be ſufficient in all 
the trunks and branches of the arteries, it 
is leflen'd at every partition, as being divi- 
ded, inſomuch that the laſt diviſions of the 
Ca"iliares: artevioſs ſeem to be veins, n0! 
only in conſtitution , but likewiſe infur- 
ion, or doe not vive a ſenſible pulie , 0r 
none at all, or elſe not alwayes, unle(: 
the heart doe beat more forcibly, or {ome 
little arteric be dilated, or more open it 
zOme part, Hence it comes, that jone- 
UNcs we may tind a pulle in the reeth, 
{0m%- 


"ON 


Of the motson of the Heart, ce. 


ſometimes inthe gums, and ſometimes we 
cannot. From hence I did certainly ob- 
ſerve, that Boys whoſe pulſes are alwayes 
ſwift and frequent were in an undoubted 
Feaver, by this one token ; as likewile in 


tender and delicate -people by griping 
of their fingers, I could eaſily perceive . 


by the pulſſe of their fingers when the Fea- 
ver was In 1ts ſtrength. 

On the other ſide, when the heart beats 
faintly, not oneſy not inthe fingers, bur 
neither in the wriſt, nor in the temples can 
any pulſe be felt, as in fainting , hyſtericall 


ymptoms, defect of pulſe, weak people, 


and thoſe that are departing: 

Here Chirurgions are to be admoniſh'd, 
leſt they be deceiv'd ; becauſe in the cut- 
ting off of members, the cutting away of 
fleſhie tumors, and in-wounds, the blood 
does indeed come forcibly out of the arte- 
7;e, but not alwayes with leaping, and that 
the ſmall arrer#:s doe not beat, eſpecially 
i: they be tyed with a /5gature, Beſide, 
that che vera arterio/a hath not only the 
conſtitution and ra»icle of an arterie, but 


that 1t does not differ {to much in the thick» © 


neſſe of the renicle from the werns as the 

aorti, The reaſon is, becaule the aorta 

abides a greater impulſion of the blood 

from the /efr veutricleghan that.does from 

the -igh: ; rherefore it has the conſiitutie 

en of the exnicies lo much the ſofter than 
| q 


, £N 
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Anatomical Exerciſes 


bs —- 
| : the aorta, by how much the 7igbe werntricle |, 
: of the brart is weaker than the left: Any 
| by how much che contexture and ſoftneſſ: 
K of the /#»gs does abate trom the habit of iſ 
i the body and fleſh, ſo much does the :=xi. if 
4 j cles of the vene arterioſa differ from that of if 
if the aorta. 
| All theſe things doe conſtantly keep 
*Y proportion in men, for the more brawaie, 
of muſculous , and of harder habit of body 
o they are, and the ſtronger, thicker , and 
in more fibrous hear: they have, ſo much the 
"= more anſwerable ears and 4rter/es propor: 
iſ tionably they have in thickneſle and in 
bn ſtrength. Heace in choſe creatures, the 
of ventricles of whoſe hearts are ſmooth 
. within, without roughneſle, portals, and 
1 with a thinner wall, as in Fiſhes, Birds, 
M Serpents, and very many ſorts of creatures, 
"a in themthe arzers:s differ very little or no- 
| ih 3 thing from the thickneſſe of the veins. 
| ':ah Beſides, the /n»gs have ſuch large veſſels, 
| Wl their ve!» and arteric, that the trunk of the 
+: arteria venoſa does exceed both the craral 
b and jwgslar branches, and are ſo full of 
|" blood, as by experience and my own eye- 
8p - ſight ( nor was I deceived in the inipeRi- 
| on of thoſe things which | ſaw im diſſeRed 
creatures ) that upon the wounding ot 
chem, all che whole blood has run out; the 
caule, by reaſon that inthe /«xgs and in the 
cart is the fountain, cellar, and treaſure 
= 
—_ JET WE IT. k ( 


* _ Of the mationof the Heart, &c: 
of blood, and ſtore-houte of its perfeRi. 
on- 

Likewiſe we ſee in Anatomical diſſeRi- 
on, that the /eft ventricle and the arterie 
venoſa does abound with ſo great a quan- 
tity of blood, and indeed of the {ame co- 
ſour and conſiſtence with that with which 


the rig4t ventricle and the vena arterioſt is 


filed, alike black and clotted,þecauſe che 


blood paſſes hither from then&continual- 


I through the /u»g s. 

Laſtly, the vesx call*d arterioſa, common- 
ly has the conſtitution of an arterse, the «r- 
teria venoſa of a vein, becaule in truth, both 
in funtion, conſtirution , and all things 


elſe,that is an arterie,and this a vesn,other- 


wiſe than i3 commonly beleev*'d ; beſides, 


the vexa 7rterioſa hath ſuch a wide orifice, 


becauſe itarrigs a great deal more blood 


than is neceſſary, for nonriſhing of the 


lawgs, 


diſſeRion, and very many more, it they be 
rightly weigh'd, ſeem to clear the foreſaid 


truth abundantly,and indeed to confirm ir, | 


and withall to goe againſt the common 
opinion.: Seeing it is very hard for any to 
demonſtrate by any other way than we 


have done, for what caule all theſe things 


are appointed, 


F1NIS 


All theſe Phenomena: to be obſerv'd in 
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] FAMES DE BACK, | 
' Phyſician in Ordinarie to the } 


; 
; Town of Roterdam. 


' In which he handles, - 
T henullitie of ſpirits, 


k) anguification, 
T he heat of living things, 


There is premis'd, 


A Speech to the Reader; 


And annex'd,. | , 
An Addition, in Jefocles of 


Harvey s Clrculiadim 
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SPEECH 


TO THE 


READERS. 


FE i which are bandled the honours and rEUCrENCE 

' done tothe /nuenters of Arts, the liberty of 
ipion more eſteem'd, Trath # the foundatt- 
” 03 of the Art of Phyſik, Harvey & the Au- 
| thor of the Circulation of the Blood , by which © 
 manyPefitians of the Antients are overturn a, 
the reaſon of thee Authors writing a brief rule 
of the compend of Phyſuck. | 


I 


Ow much thoſe were eſteem” d: 
who amongſt the Anticnts car- 
neltly endeavonring for the c6- 
mon good,%& warchfully caring 
for the ſafe ry of their Countri- 

. men,did communicate their in- 

ventions & labours to their coxvals & poſteri- - 

| ty;Rewards of old propounded, and Honours 
' confert'd upon them do ſufticiently ſhew, The 
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To the Readers; 


Inventers of Phyſick were number'd amoneſ 
the Gods; thoſe that did excell in their Stu- 
dies, and inthe Liberal Arts, being number'd 
amonegit the Muſes,and the inhabitants of P ar- 
aſſu, were all adorn'd with divine honours, 
This was always the care of Cities, Common. þ 
wealths, and founders of Kingdoms, to incite 
the wits of their Subje&s by tuch rewards, as 
with a delight and prickto the beſt Arrs and 
Sciences, Nor were they: content with this, 
bur in diverſe places by their great pains hou- 
ſes have been built, by which they might al- 
we ſtrangers who were cxcellent in learning, 
who were to be entcrtain'd upon the charges Þ 
of rhe Publique, with the addition likewite ot 

ich rewards. There are likewiſe Colleges 
erected for the teaching of yourh,which beins Þ 
imbued by the learning of Maſters, and ten- þ 
d119 to the like honours, were invited to adde 
thar own Inventions to thoſe of the Anrtients, 
by new rewards. Neither by the carctull 
d1iizcnce and endeavour of poſterity , was Þþ 
thare any thing thought to be derogated Þ 
{rom the deſerts 'of the Inventers of Arts, 
as z3t rhey had not taught the Art in-F 
tr. and abſolute in all points : Better 
was that the ground-work was laid by them, 
vpon Which, as upon a path or way, the _ | 

2» ot 


} 


To the Readers. 


| of Art might walk, that they might firly be: 
| raught in Sciences, or being inflam'd with the 
| love or defire of knowledge , they might be 
| advanc'd to higher things. The old Man be- 
| gins his poſitionall dodtrine, Art u loag, life 
| & ſhore , well conſidcring the buſinefle, the 
| length of our Art hath not only vanquiſhed 


one mans life-time , but all ages z which ha- 


| ving as yet not received perfeCtion, will in the 


time of our poſterity, pcrchance, never find it. 
So ready are occaſions tor ſearch; and fo great 
the Aiffculty of judging, eſpecially if being 
bound by the ccrrain rules of the mind, they 


{ be hindcrd to run out turther for the ſearch of 
the truth. The never-cnough eſtcem'd Inter- 


preter of Hippocrates in his 3. B. Nat. Facult, 
(ap. 19. Whoſoever, layes he, ( notſpeaking 
any thing of the pertction of Art ) deſires to 
know any thing more than ordinary, ought te 
excell others, not only tn the rudiments of lear- 
niug, but alſo be po eft with a mad love of trgth, 


endeaUpuring day & night, to learn thoſe things 


which are taught by the moſt famous men, judge, 
ſpend much time in ſearchin g and conſider nhat 


things agree with thoſe things which are obvi-. 


ous tothe ſenſe, and which doe diſagree. Be. 


ſides the ſame Galen does ſo much eſteem the. 


freedom of ſearching out of the truth, that in 
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T's the Readers, 
6. Epi'em. Aphor, 7. He call dit a tyranny 
char any bodice ſhould be reſtrained to any 
one opimon without hanlom demonſtrations, 
Likcwiſe 6. Epid. SeB. 2. LApber, 17. he 
does ſharply reprove thoſe that bequeath and | 
give themſelves over to their maſters withour ÞÞ 
_ examination. YFhoſoever, lays he, voes cox. 
fejje themſelues to be the ſervants or waiters 
of any perſon, thoſe ſo ſoon as they pnd any 
thing written by him , preſently approve of it, 
both raſbly and oncduFech, From hence it 
is manifeſt, how candidly thoſe clear lights of 
Phyſick did love thelight of truth, to the a- 
dorning of Phyſical art and common fatery of 
all ; ſo that they prefer the freedom of enqui- 
ring after truth, [es of reaſons, and giving 
opinion concerning any thing, (though them- 
felves were the guides) to tyrannie and fervi- 
tude, for the pritons of theſc being brokerr, a 
free ipirit is maſter of it ſelf ; 
y /1vely force oth? Soul o*recame, and paſt 
Beyond the walls 0*th* Taming world at laſt, 
And re this aſt a ſoul and thought doth drives 
' whence wither, be 3 !ates what may ave, 


wht not, how, and by wha! means t all thimgs pow; 
A bound i ſet, they cannot paſſe their bour.. 


Being inſtructed, and as it wete bred from 
my yeura inthe doftrine that thele Heroes 
letr behind them, I did earneitly embrace the 
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To the Reads: PT 
| precepts given by them, and that had as. it 

| werea ſtrong tyc upon me to defend them » 

| and for good reaſon, ſeeing the fathers of 


he Þ we owe it to them that we have profited in 
id Þ theart, and weare forced to conteſſe, thar 
= | wehavegaind the knowledge to which we 
*- © areriſen,by their afſiftance , and the help of 
"is ; theſe things which we recerv'd from them. 

7 | Beſides, the ſonnes of art are tyed by an Hip- 
F, & pocraticall oath to eſteem one another as _ 
K | brothers, and to cſ{tcem of thoſe of whom 
f Þ they learn'd the art, as of their Parents, if 
= Þ then a ſon owes honour and reverence to his 
f | father , why ſhould notwe, who are the 
* Þ fonsof grt, reverence and rc{pect our patrons 
> | and parents > 1, 
" © Upontherradvice, I didſer down and re- | 
ſolve in my mind , having taken the degree of | 
| Door, tocſlay nothing inthe praQtick, uh- | 
{ lefle being induced to it by a tryall of reaſon, | 
or if T heard any thing well done or ſpoken 
by anothcr, that I ſhould cendeavour' to 
{carch the reaſons of the thing as it came ro 
hand, that I might at leaſt ſarisfic my ſelf ;.1 
being thus prepared in mind, it io happened 
about 15 years agoe that the Anatomical 


cxercilc of Filiam Harvey, concerning the 
H 4 Tplope 


* chatartdid create us ſons of the ſame, and _ 


To the Readers; 


motion of the heart and blood , did fall into 


my hands, after it had been out about five 
or fix years, having drawn a great 'many 
learned men to his opinion in this creatiſe , he 
leaving very many Poſitions of the antient 
doctrine on which I had grounded my elf, he 
was pleas'd to ſay, that the blood did not 
move through the vezrs irom the {ver for the 
nutrition of every part by their attra&ion, 
bur rhar the ſame was driven from the 
heart through the arterzes for the atoreſaid 
uſe, and that the ſuperfluous part did re- 
ruri through the vers, that being again re- 
freſh'd in the heart, and imbued with new Þ 
ſpirirs, it might be again carryed back to Þ 
all the members, and thar it might be retur- 
ned again often through the ſame way by a 
continual circular motion. This new thing I 
did examine, which ar the firſt entrance did 
ſeem very caly to be retured,bur being weigh- 
ed ina juſt ballance, and having added to 
rcalon my ..own cy-ſ1ght, 1twas tound inex- 
pugnable, (nay, the very prick of rruth enfor- 
cing to be embrac'd) with both arms; what 
ſhou:d I doe > muſt Hippocrares be lett, Ga- 
der {lighted > no, it we follow the truth fen- | 
ced with reaſon and our ſenſe, we are ſtill 
H:ppecrates his, we are ſtill Gelens. ANe- F 
TY, thing 


hn 


” 


_ -* Tothe Readers. 


thing to be-contemned , lays the old man, #0« 
> thing to be judged reſhly . Hence he com- | 
| mands us to examine the writings of the moit | 
| famous men, when they are obvious to our 
| ſenſes, or diſagree from them. Rational and _ 
 dogmarical Phylick conſiſts in true grounds, | 
; not isany thing to be thought firm and eſta- | 
| blith'd, but what 1s approved by truth. This 
| Herefie , firſt thought to be fo in Phyſick , 
- grew dayly, fo that it wa]ks not only through 
| the Univerſities of Exgland , his native. 
: Country , but likewife through thoſe of Ger- 
many, France, ltaly, and ovr Univerſities 
| ofthe Low-Countreies , and beſides a great. 
- company of learned men, it ticd alſo the Pro- 
| feflors to it in many places, of whom, ſome | 
| intheir publick Lectures and Diſputations, 
| asalfo by books written to that purpole , did 


ar laſt divulge this opinion, with the great 


; applauſe of Students, that you ſhall {carce_ 


find a Doctor created, whokknows not, yea. 
does not approve of the Circulation of the 
blood. Bur as from one true Poſition a thou- 
{and conſequences are taken agreeable with | 
reaſon, and a thouſand leaning upon one 
which is contured do totrer and fall; fo did 
ir come to paſle,thart by ſerting down thcCir- 


| culatory motion of the blood, innumerable 
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Tothe Readers, 
axiomes of artient writers were overturn'd ; 


. whence it comes, that all the order of teach. Þ 


ng is troubled , and the doarine of Phyſick 
is endevourd and learned altogether prepo.- 
ſerouſly and confuſedly , without any certain 
method , which ought to be eſtabliſhed by 
Pofizions link'd together, and marſhall'd in 
due order. 

This is the reaſon that all doe ſomewhat 
diſagree m one thing or other , cither in the 
Caule of the motion of the blood, or in the 
Manner, or in the Effect, or leave it as a 
thing too laborious or hatctull ro their col- 
legues , not ſcarching farther in it, afres 
they had receiv'd, and by their books publi- 
ſhed, approv'd of the invention of Hervey, 
concerning the Circulation ot the blood , -be- 


- Ing thereto per{waded and convinced by rea- 


fon, and their own ey-fight. Bur it being not 
handſome for me to neglect the {crutinie of 
this buſineſſe, or to ſtand in a doubrtull con- 


dition:, I did undertake to ſearch into, and 


examine the reaſon, the ation , and ulc 
of the parts, and did endeavour through 


carcfull ſearch to peece up and Uluſtrate 


m a little method that order which had 
been deſtroyed. Burthis was not done with 
fo great filence , but that there did often : 

| riſc 


cured. 


To ths Readers, 


| other my tamiliars, as likewtle ,fometimes 
| chote things which did chance to concern the 
| Circulation of the blood were in our Anato- 
EF mtcal demonſtrations handled and canvas'd; 
1 | whence it happened, whilſt ſome did fearch 
NF ater theſe things, and that fcriouſly, new 

| doubts alwayes occurring , they did carneftly 
I and fricndly treat me, that I would publiſh 
| for common ule ſuch things as in this matter [ 


f tome to me now growing old, it being two 
! and thirty years paſt, fince I gave my 1clf to 
practice, and (as it is ufuall) I had ma man- 
| ner left all the Theorick part, (it this marter 
| concerning Circulation had not waken'd it) 
| there could be not time enough for me (being 


might pleaſe my friends, I tuffcr'd my felt, 


| rcfufing and unwilling, ar laſt to be intreared, 


OT I ps aa BR. I Cl 
fre Be 


Þ riſe diſcourſes of ir amongſtmy'collegues and | 


| both buſied with my own affairs, and with my _ 
; cunat; to beſtow upon this work. Yet that 


inſomnch, that I might adde ſomething to the 

| Treatife of Do&or Harvey of the heart and | 

| blood, which might be to the ſame purpoſe; 

which Book eArnoldi Leers a vigilant Statt- | 

oner hath lately given to the Prefle : Idid 
| therefore undertake to write a Diſcourſe con- | 

| Ccrnung the heart, partly becauſe it "TD | 

wit 


3 

| muy | + 
F 
35 


| had udicd: which althongh it was trouble- , 


ES To the Readers, | 
with Do&or Herveys-purpoſe, and partly be 
cauſe I thought that the ſcrutinie of the hear 
was more acurately to be handled, and with 
a more duligent care to be enquir'd after. For 
the beleev'd excellencie and ſplendour of i 
hath fo bewitched the minds ot both Antienf 
and Ncotcrick Philoſophers, and fo blinded 
their eycs, that not ſeeing the clear light 
truth, they receive nothing bur things obicure 
and conceiv'd in their own imaginations for 
truth. Thereforc,whilſt I endeavour to take a- 
way thoſe miſts & cataracts fro their eys, I do 
earneltly intreat thatT be not blam'd fortuch a 
 eneas endeavours to take away from the An. 
tients their proper honour, and from the Fa-Þ 
thers of the Art the reverence which 1s due to 
them,:and as it I would diminiſh brother-Þ 
ly concord amoneſt the Sons of Arrt,if I expole 
chat little which I have concetv'd in my mind, 
being call'd to counſel], whilſt the reformation 
of the Method of Phyſick is in hand ; and leſtÞ 
I be accuſed as if I would further difordeÞ 
It, { ir being not enough for me that by brine-Þ 
ing in of the Circulatorie motion, the natural 
and vital faculties are confus'd ) and rcjeaÞ 
Hippocrates his an tient Oeconomre of the bo-[ 
dy, hitherto received of all, and overturn theÞ 
#cundarion of thar doctrine ; I hope it will be 
: : 
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To the Readers, 


Ia remedie for that evill,it I excuſe and free my 
{elf of it in the very entrance. Since the Ana- 
lytick Method of teaching did aiwayes ſeem 
moſt commodious to the moſt eminent in 
Phyſick for the explication and ſearch of hu- 
mane nature, they took a diviſion out of Hep- 
poerares writings, by which they doe divide 
the bodie, into things conteining, things con- 
reined, and things 1mpelling or impuliive : 
! things conteining , they call the ſolid parts; 
K things contein'd,they call humtonr:; things im- 
| pelling, they call tpirits. Bur becaute the 
Z tubrilitie of tubſtance which 1s afcriv'd to ſpi- 
'Þ ries, may infer indeed a mobility or prompt- 


© neſs ro motion, bur nor an ative motion; be- | 


| des that, if there be any ſuch, they muſt paſs | 


| amoneſt things contein'd, and being alſo de- | 


 ſtirute of life, they muſt needs be impell'd by 


| ſome other thing; it they will have their dive | 
| fion firm and eſtabliſhed, ſome other thing: 
muſt be thought on, to which this force and 
! power of impulſion may be more competent 
'| and agreeable. - 'This will come to paſle, if 
| you divide a living Man into that which con-. 
” teins, that which 15 conteined, and that which | 
! is impulſive, wderſtanding by that wich 1s 
| contcin'd, the ſolid maſle of rhe bodice, 2s it is 
by rhe Anatomiſts handlcd as a fubiet ; Ly 
* |. nas 
4 | 


* To the Reackers. 

that which is contein'd, the blood, or nutritiv; 
humour , as a js comtein'd by the ſolid tub. 
Bance of the bodie, Nor did we infer tha 
there are more bhumours #8 a Mans bodie, 
when all of them do make a parc in the .con- 
Riwrtion of the blood ; for exher they doe 
concurre as parts conſtitutive, 'or in the. excarc- 
tion of it are ſeparated from it as unprofita- 
bleexcrements. By the name of the unpul. 
Hve, not the ſpirits, but the incorporcall ſou! 
1s to be called, wyhich 1s all in all, and all in - 
very part, not conteinable by it, and all force 
and unpulſion, this enlivening and ampe!l- 
ling, the order'd parts doe periorm and cxe- 
cute:their actions. 

I call the generall doctrine of man AHnthre- 
pologte, the parts of which, I do ordain to 
be, accorang to this divition, Pfycholegee , 
Somazologie , and Haematolegie , into the 
doctrine of the foul , bodie, and blood , tor 
in man all fun&ions which ere ſcen, as well 
hidden as open,are pertorm'd by the foul , as 
impulſor, by thebody diſpos'd operating, by 
the blood helping and concurring as a medt- 
um. 
 _ Pſjchologie is a doftrine -which ſearches 

out mans Soul, and the effects of it; this 1s 
the part of man which is the umnplanted cauſe 
x of 
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f all notions andfunRions,withour which & 


man cannot con(ift. : 
Hence perchance an aritmat 15 call'd s1ma- 
le , whatſoever hath the beginning of moti- 


| onin it. According to the diverſity of a&i- 
ons, and effects appearing m the body, we 

| ſet down divers [powers and faculties of the 

| ſoul. £2 


A faculty isa force andaptneſſe of the ſoul / 


| toat and perform its functions, ſhewing it 
| {elf in the aftions of the body. + | 


Welce that the ſoul does chiefly endea- | 


{ vour three things in the body , to wat, life, _ 
| a better and more commodious lite, and at 

| laſt eternall life : according to thele three | 

| actions weaſcribe unto it three faculties, un- | 


der which afterwards we do comprehend the | 


rcſſt as tublervient. 


Vhuft the ſoul does procure lite to the | 
body , wecall, that the vital natural, or 


likewiſe the Vegetative faculty. 


This faculty we divide into prepatative 4 


| diſpentative, and affimulative, which for 
| the greater part ſhall be canvals'd in this our 


| diſcourle. | 


Ir beſtows a better life upon the body when 


It adorns it with motion, ſenſe, and moſt 
? of all withthe benefit of rea{on ; rnar we call. 


the. 


| . Tothe Readers; 
the Animal power,” by which it diftingui. 
ſhes Animais from Vegetables , bur from 
theſe we call a man Rational, 

The ſoul , ſince it cannor preſerve life in 
the Individuall , by reaton of the unfitneſſe 
of tie tubſtance of which it 1s compos'd , 
it does endevour to pertorm that in another, 
which faculty we call Procreative. . 

Thoſe parts are appropriated to the 

wers of the foul, by which they are ſhown, 
which ( as the humours likewiſe ) arc 
' wrought and acquire their perte&tion from 
It, 

Wherefore, ſince aftcr the ermeration of 
the faculties, the number of the fan<tions or 
actions of the parts 1s likewiſe clear , and 
upon them their works and effects doe enſue, 
it I do bind up the order of Pfchology in few 
words, I hope Lhave pcrtorm'd the ſame in 
all the reſt. Foe 

I do think that this eAnthropologich Sci- 
ence , becaule it is meerly Phyjical , - is to 
be called Phyſiological , but that which 
docs comprehend the doctrine of Diſca- 
ſes, whether they be natural or preter- 
natural , 1s to be called Pathology. By the 
one the actions of the body are very well 
pcricrim'd , by the other they are hurt; - 

this 
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this range ſickneſle and its cauſes & acciabadl | 
arc handled; in that, hcalth and irs cauſes | 
and accidents likewie » bur the Phyſician 
xrlormeth his cure by pretcrving the he alth, | 


| and reſtoring it. ( it it10 pleate: God ) when 


it 15 loft. 
This narraticn of a compenaious method | 
we have ict betore our bock , that it may be 


known , that thote things which in it we | 
ſubject to the try al,do not COMe out With jvt | 


due ordcr;in which we alto did cndeaveur 10 
be {o brief , thar thoſe things which are fer 
down and .clearly enough explaned | by. 0-_ 
tcrs in the deſcriptions ot things obvicus, 
we did paſſe by, thinking tt unneceſſary tO 
repeat them , and doe only mention thote 
tings , Which being back'd by reaſon are 
different 116 the vuloar opinon. Thele things | 
might have come abread in a Philological | 
ercfle, and adorn'd with a more elcquent | 
tylc: 2 
But we ſo leavned muſt not be , 
Our Muſe hath more aujteritie. 
Nc 15 1t decent that this pvry ole {0 1af Gil) 
tint from phe vulgar opin;ongthond buffs: 


| hs 


ken like a Fable that were to be rolate c > a) 


7 


thoſe doe that take £rcat delivhr to cxtill nie | 
ject thi 1ng<,a Gnat, a Lowie, or an Apa. ai 
I BI0 
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rare cloquence, and higheſt praiſes; or thing: 
abſurd and talic by me judgement of all thi 
tenſes, as that women are not homzpes ;, Cr do 
endcea\ our not only to defend things far more 
abſurd, but by dawb'd and ſophittical argu- 
ments cnddens our to cloath them with a like: 
lihood of truth, that by thele things they may 
ſhow the queintneſle of rheir wit , "and the &x- 
cellency of their learning. Ihadnever ſuch an 
intention,nor being mov "d by any other reaſon 
than rhe inrrearies of my friends, neither forÞ* 
any arrogance or detire of contradiction , but? 
mecrly t thereto induced by the love of ruth, 
do 1 bring thele things to the rouchſtone ot 
ruth wich 1s alway es uniform and alike ro 
it {cl!, ti:e moit gencrall rule of all, being ner 
ter darkned with any {ophiſtical argument:, 
or with unknown and feigned words : which, 
it they be nor tenc'd with truc reaſons, and 
ocular tft monics, reje& them, bur if you 
tl ink thc gr worthy your centideration, : and to 
Lc received, enjoy them, and farcwell, I} 


THEY 


Learned Man, Wilkum ="; 'Y, 
Kings Phylfician. | 


\ Onfidering with my ſelf under - 
the ſafeguard of whoſe name 
this our Diſcourſe of the Heart, 
being to ſee lioht , might "moſt 
creditably and handſ»mely come bread, 1 
thought it could be dedicate better , and wich 
"Wf more reaſon, yea more adorn'd Ly none, m:/ 
lxarned Harvey, thanby being conſecrated to 
our immortal name, It was fit ſhould be of= 
erd to none be(1des you, you = have power 0 
ver it, to you alone it ows the beginning of its 
iſe, without you it had not ſeen the light , nor 
rad it ever come abroal to publick view. T 
wk ſſe ingenioufly,bad I not been rowz'd and 
«Pur'd by your invention, no occafion ever had 
btn offerd me neither to paſs the antient boxnds 
EF # Learring , nor to make fur ther ſeac) into 
the parts of Nature-Therfore willingly and a: - 
Iz I er vedly 


#, 


+ 
] 
wot 
$ 


fervedly do 1 hog & offer i it to Journ which 


(me thinks) 1 perform two things, fo 1 ſhew 


the gratefulneſs of my mind,and a moſt learne] 


man does reap a part of the f uit of that Lear. 
ning which W.45 acquird by the acuteneſs of bu 
own incomparable Wit, There does but a little 
by this cur Offering accrew to your Name, 
which ts already extolld to the Heavens, bzins 
knwn over all Europe , even to the Indies, 
and the moſt remote parts of the World. We 
know We ave indebted further, but becauſe 


' oreat matters coodwill is enough, let it [nf fict 


that a grateful! mind is preſented to you with 
this Diſcourſe, [:eing we are abie to do no more: 
Ie adoin,to this Preſent ,a Petiti m earneſtly 
mtreatins JPlts that you would vouch/afe 80 
make us partakers of thoſe innumerable Obſer- 


vations concerning the Fabrick of Mans Body, 


* w* yu have byyousfound out by your gWn di- 


lizence,as fron the diſquiſition you pnt forth is 


bn own, to publiſh them for common uſe, ani 
further oblive to your ſelf all lovers of Truth, 


eſpecially him who is Jours, 
]. De Back. 
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CHAP. I, 

'| Of the Firſt Section, of 


-M James De Back his Diſcourſe 
i of the Hearrt. 


, He that 1s to give bis apinionin any buſineſſe 
what manner of man he ought to b: ; the 
18 Heart as yet not throughly ſearch'd; bow 
= mxch ihe Antients did efftcem it ; the ex- 
; poſition of its E gee there 5 10 rEle 
of one part over another; the Heart ts a 

| ſervile part; Facultics ate not snflux- 

ICs | 


| IF E that is to vive his opini- 

EYE 2 on Ss the wink 
Gy FH 53+ of any buſineſle , ou$he 
$J} $$ Lot to be mov*d by the 
22 > authority of any famous 
PPP man, nor with the love 
E of an opinion receiv*d 
| heretofore, nor with the deſire of any 
| thing, but only truſt thoſe things which 
+ | are ſeen with his eys, known by his touch, 
| and are confirm'd by reaſons drawn from 
ocular teſtimonie: that whichis the inven-. 

| tion of the Imagination only, and groun- | 

2 ded 


” if 


A Diſcourſe 
'--12n no Senſe, although it be com- 
to received by all, yet he is not 6 
17 ry 11here tot, butthat he would 

:her embrace thoſe things which are evi- 

-1t,and approv'd by perceptible and ſen- 
{15ſec reaſons. 

But ler him eſpecially reſolve upon this, 
;7a0ioever undertakes to examine the mo» 
con, frame,and uſe of the hears by true and 
certain reatone. 

17 u5 reprehending the works of [/wps- 
*er, amonglt thereſt, requir'd that there 
mMizhr be a window made 1n the breaſt of 
min, through which his Zeart, and that 
+ hich lay hid init,might be ſeen : But not: 
;chſtanding the whole breaſt being 0- 
>er?d, and the heart it ſelf being ſeen again 

4! again,both live anddead, as likewiſe 

ns affiſted by the diligence, and ac- 
.\'rate obſervations of moſt learned 
-nen, yet there has beene a difference 
vefore our age, even to this time , 
nor as yet can grave and tamous men for 
cheir learning agree, concerning the uſe, 
cauſe, and effe&t of its motion. There 
are ſome who never forſaking their once 
received opinion had rather erre with a 
oreat many, thanthipk well with a tew; 


others leaving ocular teſtimony chuſe ra-. 


ther to follow ſuch things , which were 
never ſeen nor never found out by any 0: 
the lenſes; upon rrhich nowithitanding, as 

upon 


of the Heart. 


upon foundations they build a great many 


chings , which being vented as undoubred 
truths by men indeed skillfull and learned, 


| they do embrace with might & main, and 
| go every one of them ſtifly with great fer- 


"F vency, and alleging of reaſons, to defend 


5 TT Yo rr 


| their own p*ſitions; ſo that you may juſtly 
| doubt co which part to adhere» 


Dr. Wl : Harvey the King of Englands 


| moſt expert Phyſician, and moſt excellent 
| crofeſſor of Anatomic in the College of 
| London, has ſhew'd the means lately by his 


tinding out the motion of the heart and 
blood,to get out of this labyrinth,as it were 


| with Ariadnes thred, if it had not been | 
| that the Author being too curious in the 
| obſervation of the reners of the Antients 


had too religiouſly worſhi p*'d that Princi- 


pality which chey attribute to the heart, 


Beſides,this age fertile in the production 


| of moſt acute wits, who do excell both in 


our art,and in Philo{ophie,has furniſh*d us 
with a man ofan incomparable jngeny, be- 


| ing indeed a ſtranger, but remaining 
\.here in the Low Countries, who in 


his moſt learned writings, rejeRting ma- 


| ny of the zerers of the antient Philoſo- 
| phers, and giving us other rules more 


| clear than the noon day, has fram'd us a 


Þ new opinion concerning the cauſe of the 
| motion of the hearr , departing a little 
from the purpoſe of the venerable Door 


I 4 _ Filliaw 
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1wilian Harvey , and though he do agree 
with him in the invention of the circular 
motion of the blood, yet does he not a: 
gree with him in the cauſe of the motion 


of the heart; whether or no he have rea- 


ſon (o to do, amongſt other things which 
have been heretofore ſpoken concerning 


the heart, I thall begin to examine. 


Since many apes the hear: has had the 
report,not only to be the principle,or only 


| beginning of life, but of the whole body,in 


which the Soul has taken up its dwelling 


houſe, and from which as from a foun- þ 


rain all the vital faculties and ſpirits do 
flow. P!:tocallsthis the feat of the Ira- 
ſcible Soul : Ariſtotle calls it the ſeat of 
Vegetative, Senſible , and Ratiocinative 
Soul. Beſides it vaunts it ſelf to be 
the ſtore-houle of our moiſture , the fire 
and nutriture of our native heat, the Sun 
of our body , by whoſe influx all the bow- 
els are warm and refreſhed : Moreover, 
here they ſay that artificial fire of Zeno'is 
contain'd , here the Divine and celeſtial 
heat is preſerv'd , which the Poets feign 
Prometheus to have ſtole from heaven , 


that he might pur life in man; Therefore 


it is called the firſt moving, and the firſt 
mover, and the firſt if not the only ſtore- 

houſe for making of blood. 
And for ſo many. gifts and ſo many dig- 
raties , it is called the moſt noble part of 
the 


OP TEEE" on #Y ot ig ee Sto ors nh ae! 
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| if 


» . 
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of the Heart. F 
e | the body , which having the chiefeſt ſear, 
xr | is proclamed as Monarch , it only admi= 

| niſtring the Government of the Empire. | 
 1rs noughbt when many reign lets have one 

Kong, 

| Hence they derive C:r from the Greek 
| word ng, being contracted from Kiay, 
E which comes from Kkis to burn, and the 
| Greek word Kagliev, they will have to 
© ſound as much as Kecl«w, from principa- 
| lity , or government, when ir is rather 
| deriv'd from the verb Kagſ=wo, which is 
- & tomoveor ſhake: It is very well called 
| harfinour language, which inthe latine 
 & fignifies hard , becaule it is the hardeſt a 
t © mongſt the ſoft and fleſhie parts , or ( for 
e & harden.is as much as to endure) becauie 
e W it continues inits ation and motion with. 
." 


out any-fatigation, 
With thele titles of honour, and more, 
if not divine and ſupernatural ( for, it 1s = 
thought, by the heat of the hearr, wichour 0 
; & the help ofthe Soul , that all the aRions | 
| inthe body, Thinking only excepted, are 
IB performed )'like X/ops crow, the heart is 
adorned as it were , cloath*d and decked 
with the feathers of other birds, with ſo 
much confidence and zeal, that it were 
impiety ro ſpeak any thing to the contra- 
ry: But let us ſee whether or no (as ſhe 
when the reſt of the birds did with goo 
reaſon require back their own feathers , 


did 
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did dance naked) it will haveany thing 
elſe beſides leaping left, when the Soul 
and other parts have reccived their own. 

/op of Phryg:a does explode the domi- 

nion of one part over another,in his Fable 
concerning the contention of the mem- 
bers abour Principality. 'F 

Bur ſeriouſly how ſhall ic command , |; 
which it ſelf ſerving for an inſtrument 
for the ations of the Soul is made to ſerve 
the whole body at all cimes without inter- 
miſſion, and goes on juſt like an aſle 
drawing a mill, either ſlower or quicker, 
according as it is prick*d forward? 

Bue you will ſay we cannot want the 
help of the heart in our life, and that life 
begins with the motion of the heart, This 
ſame comes to paſſe in playing upon an 
Organ, where the Servant firſt blows up. 
the pipes with a pair of bellows, nor with- 
out that blowing can they play , yet he 
is not ſaid to play , but he that tunes the 
notes right. 

The greater dignitie or primacie and 
perfeQtion does not therefore ſuit with a- 
ny part, if the Soul do want its afliſtance 


firſt , or that it be made before other | 


parts. The Navell-gut and the Secundine 
ſhew this, being form?*d before other mem- 
bers, and the hear! it ſelf , for they are 
parts of the birth too, but the birth being 
perfected, and brought forth into the 

—- world, 
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\ 
of the Heart. | 
world , they are thrown away as unwor- 
thy and unprofitable. 
Things do not become perfe& at the 
firſt, but become ſuch by delay and longer 


eime. X 
It is an imaginary thing, if not different 


. © from reaſon, co aſlert, that Faculties do 

flow from any part ; for they are the pow- 
; ers of the Soul, which is preſent every- 
{ where : it iS judged to be inthe whole bo- 
| dy, andevery part of it, with all its facul- 
# ties, andits granted that like an Artiſan 
{ it doesperform all the actions of the body, 
} ifit find fit inſtruments. = 


The Members being Organs of the ſame 


Soul, cannot refer their aptitude to do any 
{ thing more to the heart , than the reſt of 
{ the parts, with who they have lite in com- 
* mon.[ believe no men thinks that the tem- 
! per of ſimilaries, and the conformation of 


diſſimilaries conſiſting in fit form, place, 
number, and magnitude, and the agreea- 
ble union of both, flows from the hear:,or 
out of any one part into another. 

Theſe and other things are flight , nor 


. much to be etteem'd as unprofitable cavils: 


but if being Author of the perfetion of 
blood, the elaborating of ſpirics, ant the 
more peculiarly implanted heat, and of 
theſe two ſirſt ations, as likewiſe of all 
the reſt ( as they think ) be prov'd unfit to 


- be attributed to the heart, all thoſe great 


pre- 


vers from the blood, ſubſiſting apart, and 
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prerogatives pinn'd upon it will eaſily be 


_ ©'rturnd and fall. 


Sen n= n——_ 
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CHAP. II: 


The acception of the Etymologie of ſpirit;the 
antients Definition of it ; no ſuch tbing « 
found in the body; as there is a threefold 
- ſubſtance in every part , ſo likewiſe in 
the blood; ſpirit and heat are ll confur'd; 

\ ſpirit nous ſubitance inſeparable from the 
blood; Ffpirit « not the tye of the Soul and 
body z por the neareſt in5tr ument of the 
Soul;T he animal facultic is not drawn in- 
10 aftion by the Spirits ;how ſenſations are 

234 de . | : | ; 


= PT HeEcymologie of /pirit is diverſly ta- 


ken, but that which is here to be conſi- 
dered;is Defin'd by ſome to be,A very thin 
and ſubtle body, hot and moſt pure,begot. 
ten of the thinneſt and moſt ſincere part of 


the blood; or according to others, It is a 


ſubſtance very thin and imall , made up of 
air and the vapour of our blood , being the 
firſt and neareſt inſtrument ofthe Soul in 
undergoing its funRions. 

From which Definitions is gathered, 
that the /pirie is a certain ſubRance di- 


by 


=» 


be 


of the Heart, 
by it ſelf; becauſe it is made up of its fineſt 


| and thinneſt part, or becauſe it is ſaid , 
| that it is made up of itsyapour and air. 


But I beſeech you where was there ever 


| any ſuch thing found in the body? it 
| ſhould be tound in the habic ofthe body, 
' orcontain'd in the veſſels which are af- 
| crib'd to it, the arteries, veins, or nerves ; 
| which to affirm is imaginary, nor is it con- 
| firm'd by _ demonſtrations. + | 


in the habit, or indeed in any part of 


| the body, there is a threefold ſubſtance 
{ conſidered , that which is ſpirituous , hu- 
| moriſh , or ſolid ; but to ſeparate thele 
| were to diſſolve the frame of the part, no 
| leſſe than if one ſhould diſſolve any thing 
| conſiſting of the four Elements, into ſub- 
+ ſtances exiſtent to the ſenſe; this tre of 
| ſubſtance being diſſolv'd, it does not on- 


ly leave to be a part of the living creature, 


| but " a part of the body. 


If it be found in the veſſe/s,it will be there 
where it is thought that there is the grea- 
teſt abundance of it, that is to ſay in the 
heart and the arteries: but the authority 


of Galen, and experiment drawn from 


ſenſe ir ſelf, which is moſt of all co be 
truſted , teaches the contrarie, that no- 


thing but blood is conteind in the ares - 


, 


FIiOSs 
If youtie the arterie above and below , 


and op2n it bewixt the two /igarar.s, you 


ſhall 


| A Difconrſe 
ſhall find nothing but blood , and ſo much 
of that flowing from thence, as the capa: 
ciouſneſs of the «rterie was able to com- 

rehend : If any ſay that it lows with the 

lood, and that ir is the thinneſt part of 
that blood which is conteind in the erte- 
ries and vers , that weeaſily grant : but 
in the mean time we conclude,that it is not 
any thing ſeparable trom the blood , for 
how can it be ſeparated from the blood, i 
that together with the blood ts driven 
with ſo ſwift a motion? Mo 
"Tris to be believ'd that it is the aereal part 
of the blood, of which when it is deſtitute, 
itis called dead blood, atter,or goar, alto» 
gether unfit to perform the function of 
blood, for it is part of its ſubſtance. This 
likewiſe in the blood is threefold , as well 
as inall other parts (to wit the groſle part 
or thickning, the humor, and ſpirit)but in- 
ſeparable without the deſtruction of the 
form of blood, 

They that diſcourſe of pir:r, do ſo con- 
found it with hear, that they deny that 
one can be without the other ; as likewiſe 
they aver that they are really andſubſtan- 
tially the ſame, and do only rationally 
differ , and that ic ought to be poſitive 
that there are as many heats as there are 
ſpirits ; evenas a certain heat fix'd to eve- 
ry one of the parts is connate at our firſt 


beginning, by the aid of which all _ 
: «CLh- 


70 
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ations are perform'd, fo likewiſe that 
there is a ſpire infixd and impſanted at our 


firſt birth , which does adminiſtrate all 


funRions; for that cauſe they do conclude 


| that how many parts ſoever there are dif 
| ferent in their ſubſtance and temperature , 
{ there are ſo many fix'd p5rits diſtingui- 
| ſhable in their ſpecves. 


But becauſe this heat and ſþ5rit of every 


| part does vaniſh very readily , and con- 

| ſtantly,there ought ſay they from the prin= 
| cipal parts another be ſent, call'd the in- 
{ fuent,by the continual acceſs of which,the 
| lots of the former may be repaird. 


Which being granted (though we do 


| not grant that heat does ſo well agree 
| with ſpirituous ſubſtance) I ask you, for a» 
{ like are nurſed by a-like, & refreſhd by it, 
| why the blood which flows in the veſlels 
| ſhall not be ſaid to be of a threefold ſub- 
| ſtance, and that unſeparable, ſeeing it does 
| nouriſh and refreſh the parts that are 


made up of it ? 
Nor dolI think that it can be certain, 


| that the ſpirituous ſubſtance can be re- 
freſh*d in nutrition, without both the 0- 
{ ther two, unleſſe they likewile receive 

| their part according to juſt proportion. . 


I do likewiſe ask; ſeeing the ſpirir or ſpirt- 


| tuous ſubſtance belongs to the conſtitution 
of the parts, as likewiſe of the blood, why ir 


ſhould be conſider'd apart? for to multipir 
rk 
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entities without cauſe , is beyond the ax. 
oins of all Philoſophers, and is repuy. 
nant to reaſon. 

Burt let us ſee for what good end, or tg 
what uſechey think thar ſpirits were given 
to living creatures ; that there may be, ſay 
they, a connexion of che Body with the 
Soul, becauſe the incorporeal and immor- 
tal Soul of man could not be conjoyned 
with a frail body but by the intermediaci: 

. on of ſpirit. | 
Forſooth indeed as if an incorporeal 
ſubſtance could not agree with a ſolid bo- 
dy but by the intervening of ſomechins 
more {ubtle ; when notwithſtanding it has 
no greater agreement with one than with 
the other , chat aſfertion ſeems altoge- 
ther vain. | 

They ſay moreover that it is the -next 
inſtrument of the Soul , by which it per- 
forms its ations : bur whether is this (por 
ken of that which is influent or implan- 
red? That which ts implanted is of the ſubs 
{tance of the part, or its ſpirituous ſub- 
ſtance, which being combind with others 
performs no aQtions apart. T he Soul is 
given to the parts to perform aRions as 
an impulſive, notas an implanted ſpirit: 
But an influent ſpirit whilſt it is not living 
but a ſubſtanceinſeparable from the blood, 
unleſſe it paſſe into the ſubſtance of the 
part, cannot immediately help any thing 

 - 8 


_ 


Of the Wear, 
in the performance of any a@ion, 
For the part betag pre11:*d with a jail 
remper, a fie frame, «4 115 he union, being. 
enlivened dy the 943! ver ct the Soul , and 
being warm'd and rac movable by the 
circular motion of the bloe4 does,in my 


- opinion p- rform ay \ Soncorpy 


There m:y be 4 5-v3t UiAiuley pid 15 
concerning tha ans i! /,cultie , Which are 
perforin'd - both by fenſe aad motion, 


| through mediarion of the nerves, thoſ: be- 


ing ſtop'd, held or cur, the part it ſelf re- 
maining whole, yet notwithſtanding ſen'e 
3nd motion is taken away, as they affirm, 
55a the paſſage of the ſpirits is ſfoy- 
PEG» 

For they being moſt thin ſubſtances, an4 
quickly paſting and repaſlins through the 
pores of the nerves, to carry and brings 


| back the facultie to the member, and the 


ſenſible ſpecies to the brain; The buſinefle 
being well look*d into and righely conſi- 
cer'd, that going and returning of the ſpt- 
rits, even of the ghteſair, though tree, 
cannot be ſo ſudden, even inimapiniation. 

Why do we mulciply Entities : and flv to 
thoſe hives which are not demonſtrable ? 
we muſt follow chings evident, which may 
de perceiv'd by the ſenſe. 

Ic is better in my opinion not to exn-R 
that from the interception of the fotrirs, 
but rather trom the hindering of chat 

, * action 


- 
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ation, which is both common to the 
nerves and brain, by the mediation ofa 
certain humour with- which they are 1m- 
dued from the brain. 

For it js to be thought here are likewiſe 
as in other places, a ſpirituous ſubſtance,of 
which che #erves and the nutritive juice 
with w' ich they abound as well as other 
parts, and the blood it ſelf are compoun- 
ded, and which being altogether inſepara- 


ble trom the ficſhie and folid parts, cannoc 


ſubſift a part. 

Buc leſt any ſhould doubt of the exilten- 
cy 0: this hu:nour; if a »crve be but only: 
touclyd with a very prick, ſo great abun- 
dance 9: it ſometimes flowes out, that it 
can be hardly ſtop'd by an unskilſull Chi- 
rurgion. Foritis to be obſerv'd, that 
as the body is con:inually and unceſſancly 
retreſh*d with new nu:riment,ſo the zerves 
are retreſh'd continually without inter- 
miſſion, not with blood immediately paſ. 
fing out oithe Arteries, Which perchance 
belongs to ihe Aein alone but with a juice 
wich they have in common with .the 
brain, ſroM1 which they receive It in great 
abvnuence, aſwell thar it may be nutritive 
Lo 2m, as rhaticmay be communicated 
to 0-her parts enqdued with ſenſe, 

Tier doe evideptly demonſtrate that 
tie ---v5 have their nutriment Prep par'd 
by the brain; firſt ot all , becauſe they are 

joyn'd 


Of the Heart, 


joyn'd to the brain, as likewiſe the ſpi- 
nal marrow, and inſeparable from it with 


our hurt, and as a portion drawn 9ver the 
menenges of the brain, inſomuch that you 
would ſay that the brain were extended 
over all the body. 


Beſides they have neither arteries nor 


vesns which are any ways viſible. 

Nor is there any difficulty to be made of 
the abundant increaſe of this humor, which 
is continually by pulſe driven into the 
»erves, nor of the impullive force which 
moves it into the remotelt parts, as if the 
;fof brain were not endued with ſo preat 
power, yea ſince in ſo great abundance the 
blood is carried by the wene carorsdes into 
the brain , much more than it ſtands in 
need of, if it were not for common uſe, 
chat with this continual] pulſatory motion 
it beats without reſt, even like the arteries 
themſelves, and does likewiſe depoſite in- 
to the »erves, the juice ( the {uperfluities 
of which the vens doe receive)being ſepa- 
rated by its own ſegregatorie power, and 
preſſ'd by its own weight, and mov'd for- 
ward by the motion of tollowins pulſes. 


Theſe being once ſet down, it ts eaſily. 


conceived how the ſenſes are mov'd, or 
how feniarions are made. 

The brain being in. continual motion, 
and having the »erves joyn'd toit, and 


diſpersd through all the ſenſible parts, 


K 2  whilit 


I5 
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A Diſcourſe ©" 
whilſt it does through them move the nu-_ 


tritive juice, it dees apprehend the leaſt 
touch even in the moſt remote part, which 


is ſtirr'd up dy the ienſible object, 


Scarce is either any pa-t touch'd , nor 
the net of the eye affeted with any viſible 
objeR, but from thence the motion ot the 
brainisalter'd; as inthe ſtretching of a 
ſtring if it be held whilſt itis in play,we ſce 
the ſound of it alter, 

This action being ſo ſudden, yea much 
\witter than the going and returning of 
the ſpirits can be, and ſo evident and per- 
ceptible, who will not*more plauſibly 
think, and thar it ought to be reſolv'd 
with greater reaſon { ſince this continued 
action is common to all the nerves, being 
ſcattered through the ſenſible parts, coge- 
ther with the brain, which is environ'd 
with the meninges, by the mediation of 
this nutritive humor) when through the 
obſtruction, compreſſion, and inciſion of a 
xerverhe ation of a part is hurt, that that 
proceeds fro the action of the brain which 
1s hurt, which was common with the zervs , 
rather than to fly to the miſſio & remiſlio 
of ſpirits, which appear no where; for the . 
immiſſion of nutriment being ſtop'd, the 
brain can neither perceive beyond the /sga- 
fure,nor advance its benevolence thitber. 

Therefore I conclude, that ſince there is 


neither any ſuch ſubſtance in the whole bo- 
defi- 


Of the Heart, a 
dy to be found, which will agree with the 
definition of ſpirits, or which is agreeable 
with any end which is attributed to ſpirits, 
that there are neither any ſpirits, nor can. 
they be elaborated in the heart; for which 
thing more reaſons will offer themielves_ 
whe we ſhall be employed in refutation of 
the Hematoſis of the heart to which before 
weecome, it ſeems worthy our painsto re- 
late in what manner ! think it is perform'd. 
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SECT. 11. CHAP. I. : 
The definition of the blood. what ſaneurp- 


cation is; how it ts begna 1m a birth; the 
api neſſe to neuriſh , not colour , is that 
Which makes blood; Sangmification i not 
performed in one part alone; Concofti- 
ons come tio be by addition and detra- 
(1101 TR , 


Lood is an humour familiar to the na- 

ture of Animals contain'd in the veins 
and «rrerSes, containing init marter fir for 
the nutrition of the parts adminiſtring hear 
to the whole body, together with nou- 
ri;zhment for the ſuſtentation of life. 

The Elaboration of this humour is cal- 
led Hematoſ/;s,- or Sanguification. This is 
perfeRted ewo m— of ways ; according 

A 3. | W 
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eo the firſt manner the Hewatoſis is per- 
feRted in the parts themſelyes or in the 
habit of the whole body,when the blood 
again and apain pailing about rhe body 
ina circular motion, and affording res- 
cruits to many places , and ar laſt recei- 
ving a ſimilitude of the parts{for ittannot 
receive a ſimilitude from any better than 
from thoſe to which it is to be aſſimila- 
ted ) itis prepared that it may be fitted ' 
into its ſubſtance. 

The other is the preparing of the nutri- 
ment or meat and drink newly receiv'd , 
that being mix'd with the other, it may 
paſſe withour hurt to the innermoſt parts 
ot the body , that it may be fitted to nou- 
riſh and perform the reſt of the funRions 
of the blood. : 

This 1s not pertected without the inter- 
vening of che blood prepared according 
to the former manner, for that which 1s 
newly come in becomes not ſuch , but 
with requiſice addition in divers places, 
much dilutios, and afterward it is jum- 
bled with a perieR mixture: it is certain, 
that by the firſt lite1s b-gun, by the ſecond 
it is ſuſtained and receive its encreaſe. 

In the firſt beginning of a creature when 
all things are unperte&t, and fo ſmall chat 
they are known to-God alone, by reaſon 
of their imallneſſe they appear not'to our 
ſenſe, Ido imagine that ſo,much moiſture 

as 


Of the Heart. 


as its ſmallneſſe can well ſuffer comming 
from the mother is added to the Primoge- 
neal. or firſt imbred humour at times, and 
that by the Homogeneal heat congrega- 
tive, and the Heterogeneal heat di'gre- 
cative it 1s mix'd and united fo , that 


at laſt a part of it falling to be the begin- 


ning oft a vein, 1t raiſes it up into a hitle 
bladder, which, whilſt in its refittance, 
makes an apparent deginning of life. 

It being gone thus far, and a lictie more 
comming tH!l which is mix*d and made fa- 
miltar with the former , the Hematojrs 1s 
begun, and the Animal increafinp it conti- 
nues to the end of hte. 

1 do not think that any will deny the 


name of blood to this humour, which is fir 


for a tender body whillt it is white, and 
tad notas yet requir'd redneſle ; for an 
aptnefle of nouriſhing , and not redneſſe 
makes the blood. The blood of moſt 
creatures is not red ; T hat which is ia the 
zeins of thoſe which are come to age, 
ſhould be more or kfle blood , as it is 
more or leſſe red. 

The other Hematoſis begins when the 
nouriſhment receiy'd is tyrn'd into blood, 
for that this altopether different from the 
nature of a creature, ſhould be made fa- 
miliar and alike to it by divers mutations , 
which they call concoRions, that it may 
paſſe into the ſubſtance of the body,is wel! 
enough known. K4 : Ali 
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All theſe cotions ierving ſorone end, 
tat is to ſay to fic the nouriſhment that ic 
may urn into blood, which is the alimenr 
ofthe body, may be called the cauſes of 
ſanguification : b'1t ſince functions ſo di- 
ſtin& are not done by one part, Jtis an 
abſurd thing to aſcribe tanguification 
to one part. | 

Ga!cn beings witneſle in his ſixth book 
concerning the Placits of Hip. & Plat. l.6 
C1 0.7 lat no great aud perfett work is done 
by one end:avour, and Can receive its vefi- 
19g from one natural attwn; I reſolv'd 
to recite the narration of theſe concoRi- 
ons, that is to fay in what order and 


manner they are perform*d according to . 


my judgement, undertaking only ſuch 
things wbici delerve credit , becauie they 
ſeem to be fenc'd by ocular teſtimony , 
and enſible demonſtrations, and reaſons 
ſufficient for proof. | 

Errit of all I would have it known that 
the ai-ment ſuff-7s no maniteſt or continu. 
ing mutation of its colour or conſiſtence , 
Lniciſe that come to paſſe either by the 


addition o: fomething profitable and con- 


venient, or by the detraction of ſome- 
thing unprofitable and repugnant to Na- 
ture, and chat there cannot be ſaid, that 
12 any paiter member there is a concoQi- 
on belonging toan Hematofis or furthe- 
ring its periection Where either addition 

x or 
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co detraRion,or both of them is rot mani- 
feſtly perform'd. 
Theſe things being premis d, it ſhall ve- 
ry eaſily be known, and be moreclear than 
the light; in what parts coRions are,and in 
what parts they are nqt done, what things 
are ayding to the Hemaroſis, which not; 
as likewiſe what things can give perfection 
ro the blood, and which cannot at all. The 
following Narration ſhall bring its proofs 
along with it , together with every Pe- 
riod. 


1 
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The firſt concotion of nutriment by the me- 
diatign of the moiſture of the Stomach, 
not by heat or contattion; The arink x 
no! ſufficiert for the dilution of the 
meat, Which or:ght to be dilu:ed it ſclf als 
fo; 4 he ocide juice in the Stomach is nat 
from th: ſpleen ; whether there be any 
thing carried ont of the $S tomach into the 
Spleen; the ve of it, 


"XZ He nutriment being received, and a 
- lirrle imbued with the ſpittle of the 
muuth, that fo it may the more eaſily re - 
ce:ve the moiſture of the mouth by the 
b<]p of the tongue, and parts of the mouth, 
| it 
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it is fent into the O:ſopbayrws , and by tis 


 ciouſneſle or diſtention, which is to bs 


Tour or conſiſtency have beenchancel 
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help of its muſcles and its fbers, down inty 
the ſtomach, there 1s it deſprinkled with 
the moiſture which ſweats always out 
the inner 2#»icle, and mix'd by the force 
of the contraQtion ofthe ſtomach.,and jun 
bled as much as itcan be. TI he forefaii 
runicle the more it is diſtended feems to he 
the thinner,and the pores of it more open; 
and fo on the contrary : Wherfore there; 
a greater quantity of this moiſtore pour'{ 
in when it contains any thing 1n its capz- 


diluted , than when it falls , for then iti; 
thickned, and the neceſlicy of dilution is 
not ſo preſſing. 

I do not believe that it has been (cen 
by any Nzturall operation, that the co 


without the addition or detraction of fub- 
ſtance ; there ſeems another colour to be 
brought upon the Looking-glaſſe , accor: 
ding to the reprefentation of the object, 
and water is dilated by heat, yea byit 
greate is melted ; bur the object going a- 
way, and the heat being tane away , that 
which is dilated or melted returns to its 
natural conliftence. 

I do believe that heat furthers conco- 
Qion,infomuch as it congre2ats Homoge- 
geneals, and diſgregats Heteropencals , ai- 
beit fiſhes, whole inwards, and their ve- 

ry 
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te y blood.is cold, do digeſt their ſood be- 
ng ſwallowed down whole, and arera- 
enous without meaſure. 

al if any one deſtres to fee the truth of 
this opinion with his very eys, let him 
look into-the ſtomach ofa-fiſh, of ordina- 


Fe ry bigneſſe, when he has ſwallowed ano- 
ther for food., whoſe body, becauſe it 
2 1 not all-at one time-conſumed in the di- 


ceſtion ,, -but the exteriour parts, and 
thoſe that are neareſt to -the bottome of 
the ſtomach, after a little while he ſhall 
jeethe reliques of the fwallowed fiſh, and 
about them the part digeſted, and near to 
the wals of the ſtomach a certain juice(wa- 
reriſh indeed, but not ſo much miz*d with 
the food ) newly:come-out of the pores of 


j the inmoſt za»icl/e , like ſwear, that being 
= more diluted thanthat which appears al- 


moſt dipeſted , it might be thruſt into the 
bowel throuph the Py-/orwm by the force 
ofche contraction of the ſtomath. 

5 Indeed it beheoves that that which 
5 ſtrange ſhould be diluted with-much and 
familiar-moyſlure , deprompted. from the 
body it ſelf, and which is continually and 
inceſſantly-recruted by the new nutriment, 
leſt paſling into the tnwards im a-dsflimi- 
lary condition , it ſhould offend the parts 
that were tobe nouriſhed. Moreover if 
tie meat be not well mix*d with moyſture 
'1the'ſtomach , ( fince there is no iuch 
mo) ture 


ng 
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the imaller portion ofthe Chy/:z does in: 
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moyſture any where elſe , nor any ſuc 
convenience for the mixture of it as inthMha 
ventricle , the fault of the firſt concoRig 
will not be helped by the ſecond. 

Bur leſt any one ſhould think that th, 
is done by drink, it is certain that it i 
likewiſe mix'd 'with this juice before i 
goes out of the vexnrricle, but that.it nec 
not ſo long time for it, becauſe ſooner 
and rather ſoft and liquid things are d 
geſted than grofle things, for being vo 
mited up a while after it has been rece. 
ved , it appears thicker and more flimie 
unlefſz che ſtomach be diſeaſed, and | 
weak of concoRion, then it comes ty 
thin, and ſour , becauſe all that goes in 
wanting that favorable juice, become 
four, and is corrupted. | 

Moſt do attribute this ſorr juyce tothe 
»/t, truely without reaſon, ſince n& 
thing is carryed from it to the ſtomach, 
neither ſlime, nor humor, nor acide ſpirit, 
to further digeſtion,or provoke appetite, 
or for any other cauſe ; the reaſon is, be- 
cauſe there is no way, nor no imme- 
diate paſſages from the m#/r into the ſto- 


Itis*a hard thing to ſay whether any 
rhing be ca1ryed from the wil: to the ſto- 
mach, J know that grave men, and ot 
no contemptible judoment, doe think that 


ſinuate 


Of the Heart. | 25 


nuate it ſelf into the Pores of its 7 wnicles 
after the ſame manner as they believe 
hat the thin which 1s ſeparated from the 
coſſer left behind by ſtraining it after its 
ore(s,is admitted or received by the mem- 
ranes of the Inteſtines and the weſera- 
k reins) and that ic is drawn together 
ythe blood returning, itis led through 
ze ſmall branches of the G/trick were 
tothe wile, and mix'd with the blood 
ſling out of the abundance of arreries in 
hat place into the veins, and mix'd wich 
he heat of the ſaid -i/: , and then that 
flowes through the ſplenick paſſage 
ith che Hemorfoidal blood into the ve- 
4 porta and the /iver. 

Theſe things, ſince they are obſcure and 
ot apparent, I neither dare-pive credir 
them nor contradict them. {1 he rewicle 
[the ſtomach ſeems to be ſo much taken 
pin emitting of moiſture, that I do ſuſ- 
xe that it cannot ſerve two motions ſo 
Nntrary, to ſend out of the ps-es of the 
icle into its hold , and out of its hold 


to the pores of the 147i {e, at one and the 
ne-Fme time , eſpecially ſince ic ſtays ro be 
to-Miylified there. 


It proves nothing that in a living crea- 
re, tying the vems which go to the 
il: they ſwell cowards the milr , for this 
common to all v-5xs which are tyed, to. 
11) towards the roots, and {well rowards 
te branches, AS 
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A Diſcourſe 
As to that, that the gaſtrich vans arg 
ora'red into a dckatite Sþleneck , ant 
whilſt it is as yet in the w/c hid , but the 
blood which: is ſent through them dos 
not touch the ſubſtance of the milz , onlz 
it is mix*d with that which comes out of! 
and with-a.quick motion it is. carried inte 
the porta to dilute the chymas , whit 
there it meets with, comming out of th 
glanarles of the meſenteric, 

I do think chat the mils was made for 
this uſe alone, though more actribured ti 
it by moſt learned men, and prime Phyſi 
cians, that it may depoſice into the jor 
that blood which it receives in abundana 
trom the branch'of the cel:ac ves ( no 
does 1t receive-any thing befices blood, 
nor any thing from any other part) being 
firſt frain'd through irs thin and ſpong| 
ous {ubſtance , that it may there dilute 
the chxm:& , which is bur lircle in regard 
of the blood which lowes ro it, with it 
abundance, together with that whichre 
curns from che nutrition of the reſt of thi 
bowels, which is ſo neceſſary, that whee 
the ml: is obſtruted, and the paſſug: 
of blood 15 ſtop'd , and the chymus is nut 
well diluced , the whole body by depra- 
vation of the nutriment is extenuated, an 
the z-5/r ſwells into a greater and more 


troubleſome bulk by the reſtagnation 0 
blood. - 


w« 
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Of rhe Heart. 


CHAP. Ih 


The uſe of the Vene Laftea ; what is the 
uſe of the Pancreas and Glandwles of the 


of! Meſemteric, the Chymoſis ws the rader 
we part of ſanguification begun; Whut Chy- 
oy mus 1s ; the preparation of blood in the 


1:car {{terixus ; the order of nature 5n 
nour:ſhmente 


Fter the chylus is let down into the 
the i#te/fivr , that which is groſſe is 
always'mov'd furtFer by aPeriſtaltick mo- 
tion , but that which is thin is ſqueez'd 
through their finer body, being diverſly 
perforate by arteries and veins, as well 
milkie as ordinary Ones. 

Theſe vene laftee opening themſelves 
inthe middeſt of the bowels ( eſpecially 
the biggeſt of thein running out in length 
through the middle of the pancreas, with a 
manifeſt and open. mouth , which .1t has 
common both coir , and the biliary pa 
ſige ) do receive this ſame being white 
like milk into them, and then engeavou-' 
ring to free themſelyes from diſtention , 
the others do move it forward to be re- 
find in the g/andeles of the meſenteriz,and 
this into the parcreas. This is manifeſt to 
any body, who with diligence and atten- 
0a does oblerve in rae opening, up _ 

AP. 
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2$ A Diſcourſe 


abdomen of a living dog ſo that you nee! 
ro believe no body but your own eys. 
The pancreas or callicreas, called by 
ſome the paxdenon, its called the /aFes by 
ſome for its whiteneſſe and ſoftnefle: 1 
" is a fleſhie body, made or plac'd near t, 
; the firſt joynt o: the /oxs, three or tour 
fingers broad, lying from the lt ir 
length under the hinder part and the bot: 
rome of a mans ſtomach, and is ſtretch! 
out lying upon the re:xs near to the 5::e- 
ſtiaum duodenum , and the concavitie 0: 
the liver ; Beſides its glandulous and loft 
flcſh, it has 3 membrane with which it is 
cover'd, arteries from the celiar, vein: 
joyn'd to the porra, and nervey it has 
which ipring from the ſixth pair g It has 
likewiſe a paſſage through its fleſh diver: 
{ly diſtributed and divided. 
The greateſt of the vene /4fee drawn 
hither with that great opening which'i 
has common t6 it, together with the bilia- 
rie paſſage, begins here very manifeſtly 
trom the inteſtinum jejunum, and i; 
itrercch*d out according to the -bredth oi 
the body & length of the pancreas almoſt 
as big as gooſe quil; in a dead corps,whe 
it is open'd,it has nothing in it like the relt 
ofthe latex : all which notwithſtanding 
by rea!on o: their ſmallneſſe, and becaukc 
they are to hke the mewbranes that do 


uphold ghem,do vaniſh and cannot be _ 
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Of the Heart, 


by us;but here by reaſon of its bigneſſe,and 
becauſe it runnes alons the fleſh, from 
which it is eaſily diſcern'd, it is conſpicuous 
enough; in a hving creature, open'd ſome 
hours afrer repaſt, it is \well'd, being full of 
white juice ; being bound with a /:ga'wre, 
it (wels moſt towards the !nreFFinum, buc 
bevond the {ig arare it is preſently empry. 
For what end I beſeech you? that it 
may become a nutriment to the Pazc-eas ? 
Not at all : For this moiſture 15 not fic for 
nouriſhment; and then the Pancreas has 


arteries from the branch of the Celiac fir 


for that buſineſſe, yea far preater than the 
ſmall quantity of it requires, which is an 
evident token that they ſerve for another 
uſe, and fora preater, that isto ſay, the 
common good. For the milky juice depo- 
fired in irs ſoft and ipongy fleſh,being wich 
the blood (which flows thither in great a- 
bundance for the cauſe aforeſaid ) mix*'d & 
jumbled, and having acquired the colour 
and the conliſteace of it, is carried into the 

Vans. , | 
We may think no other wayes of the 
Chylus, having paſſ'd by this opening, ouc 
of which the C-yms, is ſqueez'd by the 
forcible contraQion of the ezreftines , and 
the compreſſive weight ofthe 5owels lying 
upon it, as alſo by the continual motion 
of the muſcles of the abdomen, & 15 receiv'd 
by the vere laftee to be depolyed in the 
| L Glan- 
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| A Diſceurſe 
Giandules,whence being turn'd into blood 
in manner aforeſaid, it enters into the ca- 
rillar vei-r, out of which liding, ic is dilu- 
red by great ſtore of blood flowing every 
where from the vena porra, but eſpecially 
from the 417:/e, deſtin'd to that uſe. 

This 1s the more imperfect preparation 
of blyod, which (if for its redneſle deſerys 
1a any caſe the name of blood) is to be 
called Hemato/is; but becauſe it has not 
as yer pair'd all which are requiſite to the 
conlt:rution of blood, but onely the firſt 
diſpoſition, it 1s rather to be cal.ed Chy. 
mos, . 

Chymrs 1s the earthy and dry part 


mix'd wich moiſture, or the ſtrained 


juice of them b: the mediation of heat; 
ſuch may that matter be ſaid tobe, which 
1s Contein'd inthe Vere L 1Feey and 1s ſe- 
parated trom the grofſer ſubſtance of the 
C hyl{izz, But becauſe this is raken by the 
primeſt Phyſicians for the Chymrs, 1n that 
beins ſeparated irom the Chy/rs, and con- 
tinuins in the Meſerarck ve nr it is(as they 
ſay ) dyed by the /iver with x crimſon co- 
ſour ; We do likewiſe think that chis mat: 
ter; after it is paſs'd the adenes of the par- 
creas and meſenteric, and receiy'd into the 
little branches oi the vena porta, may be 
c:lled Chymrs : For as by the mixtnre of 
things drie with moiſture, a taſt, or rather 
thatwhigh has a taſt is made up; ſo likewiſc 

Out 


Of the Heart: 


out Of the thinner part of the Chy/us,being 
diluted with blood,the Chymw or ſaporie 
juice is made fit to be wrought into blood, 
being equal to that red chymys of theAnti- 
ents, which is in the veins of the meſerterie. 
1o this Chymojrs anſwers that prepara- 
tion of the blood in the Placenta, or /iver 
of the womb, whilſt the birth is as yet in 
the womb, in which a juice defcending 
from the body ot the womb, ( tor it ſlides 
down like the white of an Eppe, not inthe 
form of blood, which both ocular teſtimo - 
ny, and the diſpoſition of the veſſels doe 
demonſtrate ; for that ofthe Mother rea- 
ches not beyond the womb, that of the 
Child not beyond the Placenta) is diluted 
with blood brought chrough the Xnmrb:ilical 
arteries, both for nutrition, as likewiſe tor 
the performance of this work.and is mix*d, 
and acquires the firſt diſpoſition oi 
blood. 
The induſtry of carefull Nature in this 
5 admirable ; tor hke a good Mother be- 
ins ſolicitous of the ſuſtaining. of the lite 


of the creature, receiving firſt into the 
woniricle 


| , fhe mixes it with a Jittle nix- 
turable juice ( little in regard ©/ that 
which comes after ) into a thick, but ſoft 
paſt, from which a convenient and more fir. 
portion, by expreilion, as it were through 
a ſtrainer, being ſeparated, ſhe throws out 
the drepgs into the Dravght, .. * 
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A. Diſcear ſe 

Theſe being preſery'd and purified 
white as mijke, in the Adenes, with 
blood powr'd to it, ſhe labours it and 
moves it up and down after the manner 
f our Apothecaries or Cooks , who 
rſt pour a little liquour into that ſtuff of 
which they are about to make a medica- 
ment or broth, the better to mix it,and ad- 
ding to it cherelliſh and the reſt of the |i- 
quour, they mix all as it ought to be : So 
likewiſe in the edenes, Nature pours in 
more blood to that matter which was be 
fore diluted with blood,adding choler as 1 
ſeaſoning to it. But leſt any thing ſhould 
paſſe unmix'd, and ſhonld enter and de- 
file the chamber of the body, being 
ſifted through the ſmall and innumerable 
windings of che /:ver, it is at laſt moy' 
forward into the vera cava, to be delr 
ver'd to the heart with th reſt of ch 
blood returning. 


CH AP. IV: 


Choter the condiment of Blood, and not th 
excrement of the liver ; The Symaxi 
of the bladder of choler ; how choler | 
Lenerated init; the neceſſity of it ; i 

. Bs 


Of the Heart. 


- | the biliarie paſſ-ge it «Carried to the lie 
_ | vwer,axdby another paſſage when it # tobe 
= i1*d with blood; of the ena Porta and 
tho if [ena C ava; the uſe of the lryer. 
eY Shall, perhaps, be thought to ſpeak a 
ad. Paradox, when I fer down that the cho- 
Wl Ke added to the blood in manner of ſea- 
G0 ſoning- which was thought by all the Anti- 


ents and Modern to be. an excrement, 
5 "| ( though proficable for the expelling of 
filth ) as being contrary to the nature of 
ui Animals, which rejoice in (weet chings,and 
def are nouriſhed by them : But l beleeve that 
- | the reaſons which ſhall be brought will de. 
cM monſtrate it by ocular teſtimony , that 
chaler is not an excrement of the /:- 
Fr Ty: is thruſt out from thence into the 
call cheſt, but ſever'd, by the membra- 
nous body diſpos's thereto,fro the blood, 
brought to cyſtic arteries the originals of 
the c</iac branch into its proper hollow- 
neſſe, as a ſtorehouſe, that from thence, 
"FF neceſſity requiring, it may be added ro the 
| blood, and help the bemareſss. 
{ The choler cheſt, the biliarie bladder , 
| of the gall cheſt, conſiſts of a membranie 
ſubſta:;ce, which may be contracted and 
excefided ; beſides that which is common 
to the reſt of the intrals, it has a ſtrong r«+ 
zicle of its own, ſtrengthned with all man- 
ner of fibers; it has a round figure, yet 
+ WS ſom- 
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A Diſconr ſe 

ſomwhat long,& at laſt ending in a longer 
point , which does make up a concavitie 
inacceſſible to the view; tor it has but one 
paſſage or draught, open within, but ſhur 
21t/10ut , for it 15 encloPd with porrals gi- 
ving egreſle to the choler going our , but 
al:ogerher hindring the return of it. 

To this are little b/add-rs given , be- 
lides ne-ves from the ſexrum par , there 
arc arteries and cy Tick veins, thoſe ſprin- 
ing from the branch of the celiac, theſe 
iro che ve, ports, thoſe carry blood unto 
i£, :c/e carry that which is ſuperfluous af- 
cr it 148 done Its work back again into the 
137 oftheporta, which all may take 
22: of by the motion of the blood, the 
21:ure of the veſſels, by the conſtitution 
of the portals, and by adhibition of liga- 
ture ina living creature. 

Beſides theſe, alctbough it has no conſti- 
tutive parts , it throwes out the ſwelling 
choler ( by which it is alwayes diſtended 
and full ) either by being greſſ'd , or con- 
traced, or ſtirr'd up by the a>undance of 
it. into a paſſage which is joyn'd to it, 
which notwithſtanding it neither receives 
nor could receive from any ne:zghbouring 


Ca 
Lo 


_ or remote part. 


The arinary blaad:r, though ig. feem 
cloſe on all ſides to one looking upon it, 
inſfomuchas blown up to the utmo# exten- 
110 ofitic1s not fo much Y Ppervious to tne 


F wind, 


% 


Of the Heart. 


wind, yet it has wreters, in paſſages 


| orafted obliquely into its membranous 
| body, which carries the urine being diſ- 


oregated by the force of the veins from 
the blood ; bur this 5/adder has no paſſa- 
ges by which it canreceive any thing, be- 


| tides the arteries which bring ſuch blood 
to it as1s contain'd in the veſſels. 


Theſe things being prov'd , I believe ir 


is to be concluded, that the choler is not 
| te excrement of the ver, nor that it is 


ſeparated from the blood by its ſeprega- 
tory force ; becauſe neither iz there any 
place tor its ſeparation, not is there any 
ways found by wich it may be convey*d 
into the b/aager after ſeparation. 

- Andagain, fince cho/zy is not brought 
co this little b/add:r from any where elle, 


[ nor any thing elſe beſides blood ( which 


the arteries do afford to it in great e- 
nough abundance) is admitted into its 
tunicle ; | believe that it is to be thought, 
that by the proper contraction ofits own 
tunicle , chaler 1s ſeparared from the 
blood , and is as it were by ſweating 
through its pores, laid down into its con- 
cavitie, and there relery'd for uſe. 

Let not I beicech you this ſeem won- 
derfull or imaginarie to any perſon; tor 
ſo does out ſpitrle diſtt! into our mouth;ſo 
does the innermoſt !#nicle of the venrricle 
ſweat out its Moiſture in the preparation 
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i A Diſcotrrſe 
ofthe chylzs; ſois wrize depoſiced intg 


the boſom of the reins ;, ſo diverſe ſorts of 


matter is heap'd up in the lictle skinns of 
the abſceſiions, according to the nature 


' of the part from whence it did flow. 


I chink that this gathering ot the c/oler 
into this 5/add:r is from hence ealily de- 
monſtrated , becauſe it 1s 1n all creatures, 
inſomuch as it is proverbial, that the Em- 
wet has her cho/:r too : butlet us ſec if 
it followes of neceſlity that it is added 
to the blood according to the manner of 
its evacuation | 

The narrow neck of this bladder ſtret- 
ched qut in length makes up the biliaric 


paſſage, cali*d the cholidecall pore, in. 


this are plac'd portals, which beſides that 
they hinder any-thing ro enter into” the 
61.:4d:r through this paſſage, they hin. 
der. the return of the c/2/ey it {elf atter its 
once out: which appears when with our 
fingers we endeavour to ſqueez back the 
chaler which we have !queezed out of it, 
for by no means canit be thruſt back a 
ain. 

This paſſage is divided into two lea- 
Cinzs, of which the one beins firſt divi- 
Ced into two, then into more, and af- 
terwards into many ſprigs, paſſes through 
the ſtrainer of the /iver, that the cheer 
being divided into very little parts, may be 
mov'd torward into the ven cavs,paſſing 

through 


| Of the Heart. 
through the /iver, together with the 
blood which flowes from the vena pcrta. 
| The other going further is obliquely 
erafted into the beginning of the jejunum, 
being drawn down betwixt both the r-ms- 


two inches , ſothat it makes one hole in 
the inreſtine , t)gether with that leading 
which runs through the paxcreas , that ic 
| may mix the chol{er with the milkie hu- 
mour, and pive it to the paxcreas through 
the foreſaid paſſage, or being paſſ'd 
through the hole tothe vere laftes to be 
- W prepared with the juice of the chy!:w be- 
eſ ing paſſ'd. 
n. It ſeems to me abſurd , yea impoſſible, 
t MW that two liquours ſhould meer withour 
e MW mixture, thar the i»reſtenes ſhould ſqueez 
. & outthepgroſſer, and the vere /afex re- 
5s ceive it, and yet not receive that which is 
ri thinner. 
. It is fit that cheler ſhould be added to 
this inſipid and ſweet liquour , both that 
* its ſharpneſle and ſurpaſſing yellow co- 
| lour, ſhould be temper'd with this raw 
white and inconcoRed juice in the adenes; 
aS likewiſe that its dull , flow conſtitution 
!tould be excited and mov'd. 

If the other, that is to ſay the paſſage 
which goes to the inteſtines be ſtop'd, or 
by external compreſſion be ſo ſtreighrned, 
that the way of che 6:/ to the FN 

c 


cles of the inteſftizes about the length of 
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A Diſcomrſe 
be hindred, it ſo comes to palle that it; 
colour and fierceneſſe is not appeas'd in 
the pancreas and glandules of the meſente. 
ie, and therefore ( for by the tother 
paſſage itis carried in greater. abundance 
into the /zver, and from thence together 
with the maſſe of blood into the habit of 
the whole body ) an iter is cauſ'd,and the 
whole body turns yellow. 

They that drink more enough! for 
ir goes out of the ſtomach ſooner than 
meat than the effuſion of this c/9ler can 
mix with , thelr piſſe is like water and of 
no dye: likewiſe we piſſe whiter a litcle 
after meat, for which, the drink moſt part 
of it being paſl'd , the quantitie of cbvler 
's more unequall, than when it moves for- 
ward the groſle cby/rs. 

It happens likewiſe that rhoſe whoſe paſ- 
ſape is ſtop'd for ſome cauſe , and the ch- 
ler not exoner*d, bur at ſome times, that 
they piſlſe wateriſhly with no colour , but 
afterwards they piſſe colour'd urine, the 
paſſige beins open'd or exoner'd, 

By theſe reaſons an1 examples, I do 
perſwade my ſelf that the cozler is nor 
an excrement of the !ive- ; but being 
11ade for a better and for a common 
ale, 1t 15 firſt heap'd up in the blad- 
cer, and in its own time is both mix'd 
with C/y/5 , and beſtowed upon the 
bi CEP s 


There 


Of the Heart, 


There meets in the vena ports a great 
quantity ot blood ſent from the mile , the 
Chy 1:5 having ſuffered ſome alteration in 
the pancreas, together with that which 1s 
prepar'd in the adenes of the meſenteric, 
and blood now made uſelefle after the nu- 
trition of other bowels, likewiſe thar 


| which flows thither irom the /<1-9rrhoidal 
EF v5, and atIaſt ſome part of the choler, 
| w<:: being only confus*d,& not duely mixd 
| together, could bring no little harm to the 
| body. which moſt wiſe Nature foreſeeing , 
added the /iver , by the inward part of - 


which, as through a ſive, thoſe confus'd 


| things which we mentioned are renderd ſo 
| ſmall and ſo mix'd, that they are broughr 


into one maſſe, which after this manner be- 


| ins made wholeſome, is added to the reſt 


of the blood in the Vena Cava, 
For in the liver the roots of the v-»a 


p!rta, anda great many twigs of the great 


branch of the cava are ſtretch'd out, which 


paſſing through its ſtrainer are art laſt joy- 


| ned, and doe ſtick cloſe together ; fo that 
{ you would ſay that they were a vein 
| which hadÞhbeen divided into many bran- 


SISSEINEE 3, » 


ed 
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ches before, and joyn'd together again. 
This will appear, if you blow up the ve- 
72 pirr4. putting a pipe into it, ti] the c4- 
va ſwell up : with ones very eyes theſe con. 
junRtions may likewile be ſeen, 1i you rake 
irom a {ivy beins ſfodden, all rhe fleſh 
warily 
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warily with a comb, which being ſepara- 

ted and waſh'd away, the ſubſtance of the 

veins does open themſelves very well to be 
ſeen, ſo that the ſmall diviſions and mee- 
tings may caſily & exquiſitly be diſcern'd, 

Itis therefore the funRion of the /iver, 
with the help of its own vesx,, being fene'd 
with the parenchyme, to bring the matter 
elſwhere prepar'd ( that is to ſay, the chy- 

1: and thecboler, with blood for the hi. 

fucion ot it, chiefly from the mile flowing, 

and chereſ of the pirts which are to be 

nouriſhd, adding to that through the ſmall 
arteries, the ſuperfluous part of that which 
1s brought for the nouriſhing of the paren- 
chyme) into one liquor familiar to nature, 
which is to be added ro the other maſſe 
of blood, without any delay or manifeſt 
concoction. ” 

This ſome endeavour to prove from the 
branches of the weirs, lurking in the /5- 
ver and notconjoyn'd, ( whilſt they be- 
leeve that thzre ſtays a part of the blood 
here to de attenuated) albeic they be on- 
ly little »--»s anſwerable to the little bran- 
ches. of the arteries, through which , as 
0,4 through all thereſt, the blood paſſes w.th 
28 a ſudden motion. . 

4 They doe affirm that the blood being 
alter*'d with theſe divers mutations , and 
| | being mix'd with that in the vena cava, 
'by which returns from the whole body, is ali- 

| mentory 


wwe who 


Of the Heart, 
mentory and fir for the nutrition of the 


body, who doe aver that it is diſtributed 
by the 


vesnr into the whole body ; bur ſeex, 
og this aſſertion, as I think, is ufficiently 
convinc'd by the reaſons of others , I ſhall 
not meddle with it, ' 
A birth does likewile confirm this exam: 
ple, for in che womb it is nouriſhed with 
ſuch blood , when notwithſtanding it is 


| neceſſary for every thing thatis born, not 


only to enjoy the free air, but likewiſe, 


| without its admixtion bloud cannot nou- 


riſh. 


— — —_____—— — __—— __ 4 


—_þ 


CHAP. V. 


That there may be 4a nutrition of the blood, 


tWo things are neceſſary; whence its 


mobility ; What manner of blood the birth 


requires; what i the reaſon it comes 
forth ; what i the uſe of air in the body ; 
why an infant beiug ſtop*'d in the paſſage 
of his excrement, or water, dies quickly ; 
the blood of the veins unfit for noarsſh- 
w1:wt of the parts ; which way nutrition is 
perforn'd; how much air « needed for nu- 
irition; its divers effelts in mixed vhingse 


*Hat the blood m beturn'd into nou= 
| A riſhment for the 
things 


ody there are two 
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A Diſcourſe 

things very neceſſary, mobiltie and ſome. 
thing preſſing it, by the help of which ir 
may flow of be moy*'d to the places which 
are to be nouriſhed; fince this does not de 
pend on che blood, but is different from it 
as that which moves from that which is 
moveable, it contributes nothing to the 
Hematofs. Indeed this fluxibilitie or mo- 
bilitie pertaining ro its conſtiturion ought 
to arrive from the Sanguiticative vertue, 
and be reducible to the Hematofis. 

Whey , or water, or air, that 1s mix' 
with the blood make it movable, of 
which this defervedly 1s called the firſt 
moiſtner. 

I dare not number Heat amongſt theſe, 
Hot blood fomerimes atters in the body, 
ro wit, when it is out of the veſſels; Cold 
blood dves likewiſe flow in Fiſhes, and in 
che vesns of dead Corps; and thar which 
is drawn out bf the ves» into a baſon many 
times remains fluid, which will be con- 
dens'd in a thin earthen veſſel. 

Therefore let the two former ſuffice, 
with this diftintion, that by the wheyiſh 
blood the Members are made flagging, 
ſoft,dul;by che aereal (for in the diſſolat!s 
of any thing air is more eaſily ſeparated, 
& paſſes betrer away) the more ſolid parts 
are made more robult and more veget. 

Althouph this be neceſſary for creatures, 
and needtul yer for the birth whilſt it is-in 
the 
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ne-W the womb (both thac it may paſs through 
1 Sl the parts that are to be nouriſhed, as alſo 
ich WI that che conjunRion of it being diſſoly'd, 
dee that which is fit may the moxe eaſily be aſ- 
It, WF fimilated , and that which is hurtfull 
| 1 Wbe ſeparated and voided ) yet the whey- 
the F ih moiſture being drawn from the 
10-f Mother is ſufficient for the augmentation 
ght WW 2nd nutrition of the tender and flagging 
ue, members. | 
Bur when it grows bigger, beſide that 
*(WNaturein requiring aliment wants air, it. 
Of WM has likewiſe need of ic to facilitate the mo- 
rit W:ion of the hear and brain. For they are 
mov*d continually, and are exagitated by 
le; W an alternating Syfo/e and Diaftole; nor 
y, Ware they hinder'd by the birth being ten» 
1d der, for the whole breaſt with the heart , 
in Wand with the 5raiz the craninm it ſelf co- 
ci Wierd with a film riſes and falls again. 
1 MW The members growing ſolid in time, the 
1" Wbones doe daily acquire more hardneſle, 
and are more reſiſting to the motion : In 
© Wthe mean time the ſtrength of che body 
hf and the bear: growing, the pulſes and mo- 
» {tions of the 5-457 become greater ; which 
0 Wdiſcord going on, it comes to paſſe that 
d, Wthe birth , inſtigated by a deſire of freer 
's {© motion, is incited to change place, and ileek 
we air, and fo the delivery is haſt- 
ned. 
The Infant comming into the World ir 
| [8 
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is ſeriouſly to be obſery'd, that the blood 
is moiſtned and made more ſubtle by the 
attraction of air, whence the excrement, 
(which in the time of promos were bur 
few) are augmented,and then the wheyiſh 
humor of leſle avail 15 voided in greater a. 
bundance ; inſomuch that ir is ſeen that 
an Infant whicl is born wichour an Open 
paſſage for his urine or his excrement, i 
dead ina ſhorttime, ere ever he ſuck or 
take any ſpoon-meat, or atleaſt after he 
has taken a very little. 

I being taught by the conſideration 0/ 
theſe things, doe nndoubrediy perſwad: 
my ſcIf, that neither this blood, nor an 
other which is contain'd inthe veins(fori 
is thick and uſclefle ) is fit for the nv 
trition of the parts , unlefſe being mis! 
with a due proportion ot air, and enliven'l 
it can be admirtced into the very leaſt part 
of them; for nutrition is not made by ex. 
ternall addition, but when the nouriſh 
ment is fitly added not only to every part, 
bur duely to every little portion, and al:- 
ſimilared to it. 

It is clear enough that this fluxibilicie; 
given to the bloud by the air, which 
the firſt moiſtner, being a moiſt thi: 
body, becauſe none is ſent into the 


parts through the arteries , unleſle fir 

being cleanPd and purg'd from its uprofi 

table fumes, it be well wrought with - 
an 


Of the' Heart: , 


and again, becauſe it is continually drawn 
without any delay , that it may be mix'd 
with the blood. 

If any body ſay that it is only neceſſary 
for the motion and cooling of the hear: , 
he is convicted by the example of fiſhes : 
for beſides, that they are alwayes cold , 
chey do alwayes draw up water at every 

ulſe of their heart, and fend it out at 
their gil/s, with which they might be 
both ſatisfi'd for the motion of their heart, 
WE and for refrigeration if they needed any 
0: ſuch , yet to them is given a little b/zdder; 
ac: WF in which they carry air along with them, 
7 that they may ſtay under water , not al- 
ri wayes be forc'd to ſwim at top to take the 
nu-W air; for if being taken with a Net or Weel 
x" they be kept longer under water, and be 
n'0 hinder'd to take the air at laſt, the air in 
IU their liccle &/adder being ſpent they are 
ex ſuffocated and die. 
M-W Likewiſe the great effets of the air con - 
art. firm chis, matrer which may turn into 
al-M ſtone, by reaſon of the combination of the 
 Wair, being flowing like water, ſo ſoon as 1t 
'©W-comes out of the pores ofthe Rock it be- 
1 il comes as hard as a ſtone-without the ſepa- 
bution of any viſible buſines ; The air be- 
tie ing disjoyn'd by its own accord or other- 
nll wite eaſtly knitting that which is round a- 
oft dont it, 


and M So 
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« So Coral branches when they touch the air 


Grow hard, under the Waves ſoft herbs they 


Were. 


| We ſee out of Mans body, that juices flow 


out through little pores, which ſcarce paſ- 
ſing the ſuperficeis of the body, grow 
thick and ſlimie, and unequall to the little 
pores fro whence they did ifſu, yet without 
manifeſt taking away of any thing ; which 
I doe therefore think to be imputed to the 
air inſenſibly ſeparated from it. 


_ 


| 


| 
I 
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CHAP. VI. 


The «pinion of Columbus covcerning the 
ftorehouſe of the vitall blood; reaſons 
proving it ; the frame of the lungs ; con 
cerning the vein and arterie Pneumonich, 
that this 15 not an arterie or that a vein; 
the vein and arterie in a Birth take thei 
riſes from the ventricles of the Heart ; 
the catiſe of their Difference : the eari 
qoyned 19 the refings of the veins are paris 
thereof, not of the Heart, | 


natomiſt.was fir{t of the opinion that 

the mixture of the blood with air was don 
ia the /zxgs, and that this bloud was made 
vital, in his Booke de 7e Anat. 11, C __ 
05 


a 
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Of the Heart. 


For conſidering the capaciouſneſſe of the 
T KUe arterioſa, by reaſon that it is too big 

for the nouriſhing of the /«»g:,he thoughc 
o @ it was likewiſe appointed for ſome other 
nM uie; then becauie the ſubſtance ot the 
7 8 1275 cannot iwwbſiſt without vital blood, 
e Wl and 5t is found to be 1n'it, in the mean time 
it Ml ( for that blood which is caſt up by 
h 8 coughing out of the /»ngs, comes up of a 
ie MI freſh colour,thin and tair,ſuch as the Phy- 
cians do affirm the vital blood to be ) he 
argues in this manner: If the vital blood is 
not given from any where to the /zx9s, it 
is created in it,but it is not given to it from 
any whereel e ; for it has no branch from 
the aorta, nor by the arrer5a venoſa(which 
;, © for the fabrick of its porrals receives no 


would bear ) does it receive any thing ; 
Therefore, &c. Ic does likewiſe tollyw 
that it is bred there , ſince live diſſetion 
does demonſtrate tharthe arteria wvenoſa 
is full,not of blood, bur of fumes and ſcum, 
and is without pulſe, which proceeds from 
he heart. | 
Being confirm'd with theſe reiſons, he 
i- (ye ſhall hear his own words ) He 
akes inthe air by his month and noſe ; for 
it is Carried to the whole lungs by the cons+ 


dve mix the atr wich the blood . which com- 
ming from the right ventricle of th: heart ts 


M 2 Care 


blood from the 5earr, for ifit did, it 


veyance of the Artersz Aſþ:ra but the lungs 
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carried through the Vana Arterialis, Thu 
blood is driven up and down by the conting. 
all motion of the lungs, and made thin 
which likewiſe in this breaking and juſt ling 
one with another « prepat'd: That blood 
and air being mix'd togeth:r may be taken 
1n through the branches of the Vena Arte- 
rials, and at laſk may be carried through 
the trunk of st to the left ventricle of the 
heart; but they are carryed thither [o well 
mixd aud attenuated that there is 6ut little 
Work left for the heart. 

It is credible that the blood gains there 
this perieRion, where the greateſt conve- 
niency and occaſion for the gainins of it is 
offer'd : But there is alwayes air ready in 
the /«»gs, and a convenient compoſition : 
For their fleſh is tofr, light, chin, ſpongi- 
ous, ſo interwoven with three ſorts of ve(- 
ſels, that it is rendred full of holes like 
froth or a ſponge 

T he veſſels are the Pnenmonich vein and 
arteri-,and the 47 teria «ſþera, the uſe of 
which is eaſily known from the following 
relation. . i 

The Pneumontc al arterie ( being Wrong- 


\ 


fully ſtyPd the vena arterioſa ) riſing from 


the 5/55 our of the higher part of the r5gh 
ventricle of the heart , ſcarce enters into 
the /»»gs (alittle above that long paffage 
whic! is open in Children, but clos'd upin 
thoſe of Age, by which it being oy 
; an 
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and inſeparable from the' arteria Aorte, 
ſhews the conjunction of both) butir is di- 
vided into two branches,of which one goes 
to the r:ghr, and the other to the /efr, both 
of them being again cut in two, which be- 
ins divided into more it is ſpred in very 
ſmall branches running through it all,even 
to the utmoſt of their ſubſtance, and cons 
tributing blood to this work. 

Totheſe he anſwers, Thar veſſel which 


| is diſpers'd through the ſame tubſtance 


with many diviſions of branches being 
communicated to none of the intrals, cal - 
led the arteria aera,which isa long pipe, 
being made up of ſemiannular griſles cal- 
Broxchia and membranes,joyn'd together, 
alwayes lying open to the air, beginning 
from the lower part ofthe jaws, ficſt lea. 
ning Gn the a@/ophages, afterwards bein 

divided likewiſe in manner aforeſaid, _ 


difpers'd through the ſubſtance of the. 


lsngs, and being joyn'd to the very bran- 


ches of the Pneumonick arzerie , addes air 


to the blood for this purpoſe, with which, 
by the motion ofthe /zngs, being ſtirr'd 
it is mix'd perfe&tly and made thin, that 
the fumes and the profler excrements, (of 


which this is expeRorated by coughing, 


and the other by breathing ) might be 
ſeparated and let down into the Brox- 


c<hja, and that the blood might paſle 


through for the nutrition of che /x»gs,and 


M 3 enter 
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enter the ſmall branches of the vexa pren- 
Od. | | 

This wei» is not only alike in ſubſtancs 
and in conſtitution to the vena cava, but 
alſo joyn'd to it, ſo that without rending 
it cannot be dil: joyn'd, being not well cal- 
ted by the name of arreria venoſa ; it riſes 
from the top of the /eft ventricle of the 
heart, the beginning of it being fleſhy and 
broad ( called an ear by reaſon of its re- 
ſemblance, and the /eft ear, becauſe of the 
left ventricle to which it is joyn'd) bollow, 
becauſe contraQing it ſelf like a SpinCter, 
it lets out the blood being colleRted into 
the venrrzcle, as the vena cave does onthe 
r:ght ſide. This accompanying the arte» 
78c,and being divided after theiſame man- 
ner, (.togerher with the arteria aſpera ) 
it ſtrajes through all the parts of the /»ng-, 
that, like the reſt of the v25»s, it may carry 
the blood which it receives in the cpsHar 
veins,and other its branches,into the great 
Trunk of it. and ſoat the coatraQion of 
the ear, every time when the heart is at 
reſt, ler it into the /efe venrricle. 
* In a birth chis buſineſle is far otherwiſe, 
to whom, ſince che wheyiſh humour , or: 
that which is made flowing by the air, and 
the little air which it receives from the 
Mother ( as was faid before ) is ſufficient 
for its tender and ſoft members, the uſe of 
the lar fs isatreſt ; There both the ves 
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tricles of the heart, with one motion as it 
were ( which only creatures have which 
want /@ngs) ſerye to move the blood our 
of the vers into the 4a7teries, 

For Nature being forc'd for an uſe to 
come to frame two ventricles , gave a be- 
pinning both to the ern and to the arte- 
rie, that it might chruſt out the blood re- 
ceived by both, through both into the ar- 
terfe ; Hence it comes to paſle, that as the 


.arterse takes its riſe from the 7:94: and the 


left, a vein likewiſe ariſes from both its 
divers beginnings tending to one end; 
yet ſo, that a branch bringing blood from 
the dexter riſing of the arrerce, and retur- 
ning that which is ſuperfluous from the 
left riſing of it, ſhall come to the reſting 
langs ( for they ought to be nouriſhed 

which when the /#»gs grow greater, an 

doe execute a greater nies moni to 
be bigger, furpaſſe- the Anaſtomoſis much 
in largeneſſe; and the rather,becauſe thoſe 
paſſages which were commcn,becomming 


| afterwards unprofitable , when the Child 


is dorn { rhat is to ſay, the arterial paſſage 
and the oval hole ) are not only oblicera- 
ted, bur leave off to grow ; yet are the 


" not ſo much changed, but that their pa(ſ- 


ſage, being like a great /sgament ſhut up, 


ſhow clearly enough the conjunction of 


the arteria preumonica with the aorta, and 
of the veix with the cava, being onely 
M 4 clos'd 
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clos'd with a little membrane, 

. Vins do differ in this from the riſings of 
the arteries, becauſe theſe are enclos'd with 
a large and moveable appendix joyn'd to 
the heart, They call ic an ear, with which 
itis cover'd as with a infer, of which 
the -:ghr far ſurpaſſes the /efr ; the cauſe 
perchance is, (for whilſt the blood is vio- 
lently driven towards the bears , being 
hinder'd by the operation and contraction 


of this, it violently diſtends the ear ) be- 


cauſe all the motions and contractions of 
the body are more violent than thoſe of 
the lungs, 

The ears are rather parts ofthe veins 
than of the heart , becauſe they have one 
cavity common to both, but they are ſe- 
parated from the boſom of the heart by 
portals, and then they are given to the 
veins alone and to no other veſlels, into 
whoſe ſubſtance they with fleſhy fibers jet 
out a little ; beſides, the motions _of the 
ears are diſtin from thoſe of the heart. 
Theſe things I thought fit not ro be 0+ 


mitted, becauſe they give way and light to 


the ſearch of the cruth of the queſtion in 
hand. There are likewiſe other parts, be- 


ſides the lungs aforeſaid, which do im» / 


mediately aſſiſt inthe HTematoſis , becauſe 
by freeing the blood from things unpro- 
ficable and hurttull , ( namely the res, 


blaid:r, imtrails, the bin, the palat, the 
inward 
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inward twnicle of the mouth, the ears, no- 
fr:ls, eyes, &c.) which are fo plac'd, thar 
iaking that which is moſt alike to them 
from the blood which is brought for their 
own nouriſhment, the reſt which remains - 
profitable they doe ler down into the 
zeixs, and do diſcharge that which is un- 
profitable either into their own boſoms, 
or into the circumference of the body; bur 
becauſe the relation of them would be te- 
dious , deſiring brevity , 'I ſhall omic 
them. 


That the Blood ought to be m.v:d to the pla- 


ces which are to be nouriſhed ; when, and 
bow life begins ; a Bubble tmrxs it [elf 
into an Ear, and the Heart comming to 
the aſſiſtance of it; The ſituation and 
compoſition of it ; what inſtrument of 
the Soul the Heart is. 


E ſaid even now, that there was 
V V requir'd ſome impulſive, that the 
vlood being now moveable, and abſolute 
at all points, might be mov'd toward the 
parts which are to be nouriſh'd. For the 
nature of blood and ocular teſtimony doe 
confirm, that blood flows not thither of 

its 
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A Diſconrſe 
its own accord , noris it attracted by th 
parts, ( for all heavy things tend down 
wards ) How this begins from the ver 
firſt life of the creature, and continnes al 
1s life time(adjudg'd fo to be by a diligen 
ſearcher) LI intend to relate. 

Life ſeems 'o begin and to take its firſ 
riſe, when after the firſt diſpoſition of the 
creature, a little moiſtare, by the help « 
heat garhering cogether things homoge- 
neal, and ſeparating of the hererogeneal, 
creeps into that part which begins already 
to be firm, and ſo repreſenting the begin. 
ning of a ves raiſes that into a bubble or 
little bladder, which firſt reſiſting and at- 
terwards contracting it ſelf , ſhakes this 
moiſture into the raw beginning of an ar: 
re ie ; thisr&urning back, and the little 


oO rw Hl --. Pp  o 


hs eg wa ow ry + > PO Py R217 


the motion, afrer the rade ſhaping of the 
members, growing greater, the parts re- 
ceive nouriſhment and more 'perfetion, 
and this liquor acquires the colour and 
conliſtence of blood. Our of which whil : 
the encreaſe of the fleſhy part grows faſt roWf 
the lictte bladder, now receiving the form | 
of an ear ( which to ſome creatures is ſuf- 
ficient 81l their life-time) the fleſh grow!l 
op, togerher wich the firſt beginning of 
the hears ., which as a help co the 
eay is created for the better propulſion of 


For 


_ blond+ 
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For this funQion as was moſt fir,it is not 
plac'd'in the middle of the body, where ac- 
cording to Anatomiſts the Navel is placed, 
bur in the breaft, a place nearer the hearr, 
thatit may more conveniently furniſh ir 
with blood, which of its own accord flows 
downwards, as alſo that in ir being envi- 
ron'd with the ribs, it might move cſoſcly 


Fa within the pericarainnm. 
al The fleſh of it is hard, yet ſo that ir 


1-0 may be contracted, being of pom work- 
! manſhip, juſt ſo ({ it in little things we uſe 
great compariſons) as a pillar made ot 
£f 7 2/can workmanſhip, which being clow- 
niſhly made, is put as a prop for bearing 


wy the weight of the houſe; ſo this lump of 

le fleſh is given to Man by Nature, that it 

n | Pay be able to endure'the labour to which ' 
ef ts deſtin'd by Nature. 


This fleſh has two boſomes, namely,the 
l:fr and the right, of which one becauſe it 
only drives the blood iuto the /#»ps which 
are near it, has not ſo thick walls, and 
'Srows as it were into the right ſide of the 
heart, but the /efr: becauie it diſtributes 
blood into the whole hody., is environ'd 
with much thicker fleſh. 

To theſe receptacles an!wer their veſſels 
common to them, being fenced with por- 
za's, namely the veins, with their appen- 
dices or ears, and the arteries, of which 
thet.: '£ open without and ſhut art d 
ud 
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\ ſuperfluous blood,and reſtore it to the ve- ry 
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A Diſconrſe 
but the arteries are open within and ſhut 
without, having lo open orsfices that they 
evidently ſhow that the quantity of 
blood which paſſes through chem is not 
ſmall. 

It has beſides theſe nv ordinary veſſels ei: 
ther bringing or carrying away,which are 
fit for that work, onely the ſmall Coronal 
arteries,riſing from the acrta before it paſs 
out of the pericardium, are grafted. into 
theb:/is of it, with their conJugal veins, 
which riſing trom the cava, ſo ſoonas it is Wc. 
paſs'd the beart zare communicated to the 
baſis thereof, that they may gatÞer up the 


»a £4va tO Carry it back 10 the hear. 
Being ſo fram?d, it hangs in the boſom © 1 


- of the Pericardium,only in the 64/i5zor the 


parts which are broader than the reſt (by 
the mediation of the Pericardium and 0- 
ther veſſels which ariſe fromir) it is tyed 
in the middle of the thorax. The reſt of 
its body from a broad riſe like a con 
ſtretching it ſelf forward towards the 
righe ſide into an apex or point, and ſwim- \ 
ming in the water of the Pericardium, 
which facilitating its motionyis every way, 
free. 

Hence it is, that when the heart is in 
aRtion, which is perform'd by the contra- 
Rion of all the fiters together , the free 
point 1s drawntowards che immoveable 

| | bot- 


of the Heart. 


hottom, and ſo is lifred up, and making a 
cap as it were, ſtrikesthe breſt with a pulſe 
which is felt outwardly. 

I do therefore conclude, ſince the parts 
Jo acquire appoſition of nouriſhment,and 
hat no part beſides the heart has the con- 
eniency to doe this (which isevidenc'd 
by the agreement of the veſſels, the con- 
nexion of the ears, the diſpoſition of the 
rortals, the vaſtneſle of its fibrous and con- 
contraQtible fleſh , its fie place, the due 


 Wiion of blood in creatures living apparent 
tothe eyes) that the heart is the inſtru- 
'Wnent diſperſing the blood receiv'd from 
Wthe ears into the arteres, by the ſubſeryi- 
ency of which, it furniſhes nutriment to 
the whole body. 

. Thoſe who are more taken and blinded 
with greater eſteem of che heart , are not 
content with this uſe ( the which to gain- 
ſay, is to deny credit to ones ſenſes ) bur 
they ſay that it performs many more and 
better offices, and will have it to be the 
author and efficient cauſe of all heat and 
life; and becauſe this is rhought to be per- 
form*d by the help of ſþivses and life, they 
think ir to be the very warehouſe of ſpirst 
and life, 


CHAP. 


compoſition of all things, and the protru- 
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CH AP. VIII 


The Argngsents of Conringius for the He. 
matoſis of the Heart, and the Confutati. 
on thereof. 


Lbeit from the preceding Narration 
reaſons may be drawn, from which 
the evidence of the contrary may eaſily be 
demonſtrated, yet I cannot relt ſatisfied 
if | give not anſwer to the moſt famouz 
man Hermanaus Conringiis, Proteſſor in 
the Univerſity of He/mſtadr, a man much 
to be eſteem'd, which be brings for the 
Hematofis of the heart. I ſhall not be un- 
willing to repeat them in the ſame order 
thatT rook them in'out of his Lib. de gene» 
rat. (F mot. nate $Sangnint, Ca). 24» 

I. Tis granted that the Heart is the bee 
finning of the Arteries ; and that the Veins 
are derr/d from the ſame beginning , our 
ejes doe ſufficiently Witneſs, therefore th: 
Heart is lthewiſe the begynning of all blood, 
and the ſtorehouſe of its 

IL. The fl»xion of all blood toths Heart , 
aud the fintwing of it from the Heart ( for 
neither does the blood goe to any other part 
or Bowel , nor aoes it all of st flow from 
any other part ) bur all motion u appointed 
for the obtaining of good , and therefore all 
blood gains us chiefeſt good in the Hearts 

Tz III. AM ore* 


of the Heart. 


II. Moreover the Heart is generated 
firſt amongſt al the reſt of the parts,and does 
both beget and contain blood , na otber bow. 
el being as jet form'd , as it may be (cen in 
eggs after the ſecond or third dayes fitting 
ard it 1s approv'd by the anthority of moj 
learned men ; and thu comes to paſſe by @ 
moſt certain rule, thas the Heart out of fit 
and diiÞos'd matter can make blood without 
the -elp of any other of the bowels, yea that 
the firſt b160d of all, of which the parts of the 
body are made, and which « ſo exquiſitly = 
labsnarate, is concoted only by the Heart. 

IV. 1t s likewiſe known that blood is 
generated in ſome, if the Heart be ſtrong, 
thaugh the Liver and the Milt be cor- 
rupted , inſomuch as it i5 able to re- 
compenſe the fault of the Liver and the 
Milt by its heat ; as likewiſe any paſſton 
about the temperature of the Heart , doth 
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cauſe that the blood of the whole baay 15 et- ' 


ther Well concoted, or otherWiſc. Theres 
fore by this alone We are able to gather the 
ftirength and ability of the Heart in genera® 
ting of blood, 

V. Irs aptitude for nouriſhment 1s gas 


thered from hence, that xo part of the body 


"oh  3ouris/hed but by blood, elaborate before : 


ix the Heart ; only in a birth that blood 
which i the matter of the parts u firſt ſeen 
in the Heart, and the very ſtreyner of the 
Liver in praceſſc of tine 15 fra from 
:NCe: 
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A Diſcourſe 
bexce. In vain s all that nonriſhes first 
labourated in the Heart , wnleſſe by thy 
working the blood be better prepar'd , thati: 
may be the fitter for uorriſhment, It 
likewiſe certain, that that blood Which flow 
from the Liver, often, if not alwayes, ss |, 
raw, that it cannot be fit for the nonrþ- 
ment of the parts , neither us that ag uix al 
concofted by the Liver, or remains wnpro 


 fitable ,, therefore it 15 taken by the H-ar 


t 


that it may be made fit. 

VI. Becauſe all the heat of the creatur 
& from the Heart alone, it is not to be douh. 
ted that the lat perfettion of tne blood 
from the Heart, and that therefore tht 
Heart is the prime FSlorchinſ: of th 
bload. 


I. As to the firſt, I grant thar the vein; 


_ and the 4rrerres doe ariſe from the heart, 


it does not follow from thence, that the 
heart is their efficient beginning , nor doc 
I beleeve that it is the mind of the Author, 
that one part has its exiſtence from ano» 
ther, ſeeing all of them receiving their de- 
lineation 1n the beginning, doe acquire 
their perfeRion.in time, 

Nor doe I believe that it will be main 
tain'd by him, that the blood is made be- 
cÞle of the veivs and arteries, but that 
they were made for it, ( that they ſhould 
be veſlels for conveyance, and not veſſels 

efficient } 
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Of the Heart. 
efficient) nor that he concludes thus, That 
which #5 the efficient carſe of the veins axd 
arteries , is ['b-wiſe the efficient cauſe of 
the blood : bur rather takins his argument 


from the conſequence ( for there where 


the beginninz ot the veins and the arteries 
is, there was the firlt necellity of them , 
which 1s for con: aining ot blood ) 3:re 
firſt veins and arterics are found ani hive 
thetr begwniins, there firſt blood us found 


| and has its beginnins, and that ts in the 


beart. 

Anſw. Tt does not follow, that there 
where firſt blood ts to be ſeen, that there 
it has its beginnings, as if he ſhould argue, 
irom the beginnings of the Trunk ſpring 
the roots ( it we may uſe this compariſon , 
the ve:ns are the root 3 0f the body) there- 
fore they are the juice of the tree which 
nourifhes it. 

Blood, as I take it, begins from an invi. 
ſible begipning, tor a juice which 1s aniwe- 
rable to blood does meet tocerher out of 
the firit beginning particles o: the crea=- 
ture through the pores, which are the firſt 
atchieyments of the veins or blood rather, 
agreeing with thoſe parts whilſt rhey are 
yet tender : This by its extenſion makes 
or raiſes a little bubble or bladder , which 
in time puts on the torm of an ear,and ſtirs 


its Diaftele, and gives it occafion firſt of 
refiſtance, then of contraction 3 for tie. 
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A Diſconrſe 
Diaftol: is before the Syſtole; for how ſhall 


any thing contraR it ſelf which has not 


firſt - ſuffer'd the extenſion of the A- 
gent? 
Wohence it follows, that the concourſe 0: 
blood from an inviſible beginning , is the 
efficient principle of this little bladder, 
and not the bladder of the concurſion of 
the blood ; as the many rils that mecting 
rogether doe make up a river, and the ri- 
ver does not make up the rils. 
Therefore it is manifeſt, that although 
the beginning of the verns, and their appa- 
rent riling be from the heart, yet there- 


fore the blood does not riſefrom the heary, 


buc flows to it. That which is firft in degree 
may be call'd the cauſe of che conſequent, 
but not on the contrary. : 

In aneps, before the heart be form'd, 
there appears firſt a bladder beating , 
which being dilated by the blood , looks 
red, and contracting it (elf layes down all 
redneſs, vrows again white ,and diſappears, 
which is a {ipn har the blood is betore the 
bladder, ( which becomes an ear, not 3 


| heart )) and that it grows red by blood, and 
that the blood does not grow red by the 
| C 


bladder. : - 
1]. This confirms what is ſaid ; becauſe 
the blood flows to the heart. it is certain 
that it has its beginning elſewhere : give 
me leave to anſwer, that the blood flow 
5 .*] N0 
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no ſooner to any intrall, than to the /x»ps, 
and that it does not flow from any place 
more perfet and abſolute at all points , 
then from the lungs , both reaſon tells us, 
and ocular teſtimony confirms it. 

A Birth to which wheyiſh blood is ſuf- 


| ficient, needs not the help of the /ungs ; 


nor does it need the heart for the change 
ot it, ſo that it may only enjoy its diſpen- 


| fative Motion 


The blood does not move towards the 
lungs but to be puritied : It a creature ar. 
riving to growth, and having much blood 
could want them, as well as he does when 
he is in his Mothers womb, they had not 
been fram'd for a future uſe to the birth, 

This purifying is perform'd not by the 


| intention of the /»»gs, but by the action 
| ofthe ſoul: parts being faden with blood 


move it further , either by contraction, or 
their own weight, or by reſiſtance , that 
they may be free'd from it; ſo the hearr by 
the impulſion of the ear being filPd with 


blood, even to diſtention, moveth & for- 


ward, that it may be freed of the trouble 


| of it; 


Therefore the motion is deſigned for 
the good of the part moving , and not al- 
ways of the moved; which in excrements 
15 apparent : bur parts do not act for one 
anothers behoof, but for their own conve- 
nience, they receive ſuch things as 
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are convenient for them, and drive away 
ſuch things as are hurtfull. Bur in this 


number is the heart comprehended, whoſe 


intention is not when it thruſts the blood 
intothe Aorta,to give nouriſhment to the 
parts, but to put off a trouble which comes 
upon it ſelf; beſides it is the office of the 
ſouls goyernment to give nouriſhment to 
every part, the organs being rightly dif- 
pos'd. | 
IL. Alchough all the parts have at firſt 
an obſcure delineation, yet there appeares 
at firſt a little bladder which beats, which 
in procels 0* time becomming more fl:ſhy, 
attains to the form ot both the e.:rs, there- 
fore if any thins deſerve to be ſaid to be 
born betore the reſt, it is the ear, which is 
generated before the reſt of the parts, 
which moves firſt of all,and leaves motion 
lait of a!l,and not that fl:ſ\hy part of which 
the ventr:cles contilt, in whole fleſh they 
place all motion, and in tÞe dilpoſition of 
whole receptacles they place all power,and 
the fountain oz all faculties, alrhough this 
very ſame motion be divers from - that? 
which is ſeen in an Embryorn, andinan 
cos, and is oncly in conlequence to 


AT a 


But neither does it generate the blood, 
DUC receives it owins from the whole bo« 
«y, by which it ſeifis likewile made. 

IV. Tis certain, that the ver or the 
wit 


y of the Heart. —M 
c | milt being corrupted, but not beyond their 
p bounds, g00d blood ts generated , or elſe 
- ſuch as is not alcogether bad. Nature does 
« ſometimes endure the mai] detault of 
« | one part, the reſt being all entire, without 
9 & great damape; but the 4ver or the -2:3/r be- 
© © ing quite corrupted, I due not beleeve that 
{ the body or hzart can be fo whole or 
| {trong. 
It is certain, that the 72/r being obſtru- 
{ ted , becaule the blovud comming from 
| thence 15 not well diluted , that the heare 
| 1sfroudled with beatings ; and alſo thoſe 
| evils which affect che parts which ſerve the 
| whole body, ule to be hurtiul to the whole 
body. | 
*& When there are more aſſiſtants in an 
1 | operation, and one or more of them are 
| diſeaſed , if the whole is not abandoned 
/ | (it i; perform'd faintly and imperfectly, ) 
d 
$ 


| this 15 to be imputed to, the reſt of the 
{ parts which are whole: it is inconſiſtent to 
. { attribute it to the heart, fince it 1s certain, 
| that its aid is not as yet requir'd to the 
' ſanguification, 
{ It is hard thento aſſert any paſſion a- 
F bout the temper of the #earz, to be the 
'® cauſe that the blood might either be 
© well or otherwiſe concocted,, for indeed 
" there are many parts by whole perverſe 
© diſpoſition the whole Excraſy is overs: 
© thrown, if they are combined together : 
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\ ſeaſe. From what offended part, theſÞ 


A Diſconr(e 


What hindereth, I pray you, the heart be- 
ins ill affeted . that the /#»gs or lother 
parts which belong to the Hewatoj,s 
by the neerneſle unto it ſhould be infeRed 
alſo? It hapneth otten how vever , thar 
the temper of the heart is often vitiated by 
the ill diſpoſition of another part , ſo that 
the affections of the heart are only the Þ 
Symptoms , but not the Cauſe of the di-Þ 


action it ſelf is hurt, from the ſame it is 
perform'd. : 

V. Its granted, that no part is nouriſhed 
unleſſe the blood paſle the ventricles of Þ 
the heart; and I doe beleeve that no man 
denyes, that the nutriment is elaborated, Þþ 
that it may nouriſh the better; ſo it is like- Þ 
wiſe true, that in a birth there appears firſt 
blood in a little bladder, and afterwards | 
the P.:re:hyme of the /iver , yea the very 
fleſh of the keay: in proces of time 1s thence Þ 
likewiſe generated; but by what argument Þ 
taken from thence it will be/prov'd that Þ 
the blood either in the receptacles of the'Þ 
ears, Or in the ventricles of the heart,is any Þ 
way elaboratly aliter*d,or gains aptitude to þ 
nouriſhment, I ſee not. | 

Nor does that much preſſe us, that raw Þ 
blood has often flow'd out of the liver : it F, 
is made tic by being concoRted in many re- | 
teerated circulations, and being purg'd Þ 
from ics dregs, nor has it any need to be 

cov'F 


Of the Heart. 6p 


concoRed again in the /iver, or perfeRed 
& Kin the heart, only it is neceſſary that by its 
her Þ aid, after "that it has received at every 
9/35 Þ turn a new refining inthe /#»gs, it ſhould 
ted Þ be driven into the arte? ies. 
hatÞ V1. Itis true, that from the haart all 
by Þ heat comes to living creatures, not becaufe | 
hat Þ ic is hotter than the reſt of the bowels, 
the Þ but by accident, this heat is rais'd in the 
di-| | parts through which the blood ſuddenly 
the Þþ | paſſes by its motion : which is an evi- 
C1S EE dent token that the blood receives not its 
| perfection from heat, and ſo the beart is 
ed Þ not the firſt ſtorehouſe of blood. 
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Is | 4s inflance given upon the aforeſaid An- 
y | [wer taken out of the Method of Carte- 
es fius; why the blood of the wains ts more 
ud thick than that of the arteries; the heart 
th u not the Organ of Sangeification, net 
Ic } tber can the con[ummation be impoſca 
JE toit. | —I 


Or an inſtance to confirm this Anſwer, 
"0 that ſhall ſerve which a moſt famous & 
| |, renowned man &.D. Carres brings forthe 
- | proofof his fire, which he ſais was made 
, by God in the hearts of creatures, b eing 
; N4 the. 
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"A Diſcourſe 


the Author ofall motion and ation, as 


likewiſe of the circulation ofthe blood, 
method. page 47. .T he difference Whic!) 
75 obſerv'd un the Lud which paſſes ont of 
t/ewveins, and that Which fl ,ws from the ar- 
teries, can viſe from nooiher reaſyn than 
TIT s, ehuch paſſing thr: M19 tt; e heart Ts PF, YAs 
s 51 aud as it were d: Wo. *d, and [o becomes 
307e abtic, luc! y, 47 'A var mer, ſo ſoox AZ 
it comes on from thence; th it is fo ſay, 
When it is is the arterios, 1211; Was before 
it en! er d ito them. 164t 1s when it was 
[fa'd in the veins: And if one take good 
keoed, it will be found that this difference aves 
mot Ari feſt ly a; pear , but wear the heart, 
out leſſe 11 places ai/t, ont jr -m its 

The molt tamous man aſſumes, that the 
avterial blood is thinner than that which 
:5 contain'd inthe veszs; nor without rea» 
ſon, for that which 1s in tne vrens grow- 
ing u! elefle, has loſt ſome porrion of its 
aereal jubltance. and thar perchance 
winch it has retatn'd 1s more full of tumes, 


and duller, and retains not its former live-, 


linefle; to which add. that ſome portt- 
on of the {;quour 1s voiced by inſenlible 
tranſpiration , as likewite it is ſever'd and 


thrown or h by Iv eat & urin; if it receive ' 


any crofine(s ih the outward parts, being 
rigerated, I am confident it depoſites 


ir orolleveite together with the cold, 
ore £.omes £09 Ihe brart, 


(3ran- 


hk. 
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Of the Heert. 


Grantins tbat the arterial blood is chin . 
er than that of the verxy , he denics thar 
1s arterzal blood can becom thin, uanles it 
zrarified by the heat of che bears; X asir 
erediitild(we intend co ipcak of the hear 
fthe heart afterwards) his reaſon is, be- 
uſe paſling out it is always more ſubcle, 

yely, and hot, than when it enters. Ii the 
nolt famous man mean the entry of the 
r{t & out»let of the laſt venricle, we doe 
orant chat the confiſtence of the blood, yea 
he colour it felt doth receive ſome change, 
butnot.in the heart , but in the t-:ngs, tor 
the realons atoreſaid : but 1: he ſpeak 
expreſſely both of the egrefle and enrry 
ot them both, we deny that the blood 
docs paſſe out ot the rinnt Yenivicle of a= 


nother ſubſtance than it entred ; nor will 
it ever be demonſtrated , that the blood 


doth enter more thick into the /eft vert; ie 


| cle, than it comes out atterward:-, 


To call the &-art the Oroan ot fanguiti- 


cation how ablurd a thing 1510 ioM 
| hence appears, becaule it is not periected 
| Dy one part or infrument, b but by many, 


*.r ſince it 15 fit that diye erle thinss (ould 


— 


| concur inthe conftitur '9n of blood , and 
| be diveri]y wt rought , asall cround does 
| not bear il] To :, focannot one part fur- 
| n th lg many ctvcrie things, Or 1s appoin- 


ted ro perform io many ieve ral operations, 
Ifany body fay-, that the blood is only 
CON«e 
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A Diſcourſe 


conſummated by the bearr, I think he wil 
be convinc'd by theſe arguments. 

Firſt becauſe in the hear: nothing is ad. 
ded to the blood , or taken from it; in 


the ventricle there is added to the mea 


and drink a liquor which ſweats out of its 
txnicles into the hold ; in the #»teſtsxe; 
that which is groffer and unfit is taken a- 
way ; inthe pancreas and adenes of the 
weſenterie, a juſt quantitie of blood-is 
added to the chymws , which for the pgrea- 
ter dilution is much augmented in the 
branches of the porta, by the ſublervien- 
cy of the it and other intrals, that at 
taft after the addition of choler, in the 
mediation of the cyt, it may through 
the liver by Dedalias windings perfect its 
conrle, and ſo being alike at all points 
make up one perfect compound. : 


No ſuch thing happens to the blood by Þ 


the help of the heart, ſince there is no ad- 


miniſtrative veſſel which can either bring Þ 


any thing to it, or carry away any thing 


which is ſeparated trom it. T 


I beleeve, that no man thinks that 
the coronal arteries and the veins joyn'd to 
them doe this. lor they are leſſer than to 
be empioy*d in ſo common and preat a 
work. 

Authors which are prime Phyſicians,ule 
to caiculare very well from the largeneſle 
ci the veſlels, ſeeing ſome one part re- 


ceive i 


Of the Heart. 


eive a great deal more then it needs for 
he adminiſtration of its nutriment : . that 
ach a thing is done for another parts ſake, 
by Nature, which does nothing in vain: 
o let us argue, taking our proof.from the 
ſmallneſle of them, that the coronal veins 
zre deſtin'd to no other purpoſe, than fog 
nouriſhing the heay!; ſo much the rather, 
lince it ts certain that veſle)s are allow- 
ed to other parts, according to the ſame 
7 proportion. _ 

If perteRtion were piven tothe blood 
from the heart, at leaſt from thence it 
would ſuffer ſome change ; but ſince there 
| can none be'perceiv'd, bur tuch as the righe 

ventricle receives from its ear, iuch does it 
unload into the grterie of the /ungs , and 
| ſuch blood as the /eft ear likewiſe affords, 
,& the /eft gives to the aorra; certainly either 
| the colour or the ſubſtance would ſhow 
| the change. - ' 
' Thoſe that doe aſcribe the Hematroſis to 
| the heart,do affirm that there is more pow - 
| crinits /ef/ ventric/- ; bur ſee what great 
| abſurdity would tollow irom thence, the 
| {#:95 Would be nouriſhed with -unperfect 
|. blood, for th enot receive the leaſt 
' arterie from the aorta,or lefr ventricle;nor 
can they have any motion backwards, the 
motion of the blood, and the ſemwunary 
Portals hindering them. 
Let it then be ratifyed and confiim'd, 
that 
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A Diſcourſe 


that the vertr/c/es of the heart doe Onel 
afford a paſſage to the blood , which the 
veins and the arteries doe likewiſe, an( 
that their fleſh does drive it more forcibly 
for ſince the veins being weak could not 
impell the blood by the help of the ear; 
into members far diſtant, the heare ſeems 
to have been added to them as a helper, 
that being a great deal ſtronger, it migh: 


{upply the detect of the cars. 
| or 
| _ on 


SECT. 11. CHAP. I. 


mWnetker there be a preat er heat in the heart 
than the other Intrals ; the reaſons of the 
Antients afiirming it, are oproſed; tre 
07ini0a of Cartefius concerni.g heat ; 
What are the thiags that render this opi-fþ 
15» plauſible, both the compoſition of Þ. . 
the heart , and reaſons withſtandivg 
the (rſt :nd latter m:tionof the auricley 
of 1H. BCRrz, 


\ Rder leads us to examine our third 
- Propotition, wherher or no there be 
ercater heat in the heart than in other in-Þþ , 


— 


tice The Antients do ſo much appear for Þ 
the affirinative part of this Queſtion , as 

allo the Philoſophers of this age, that as 
an 13Xx:0mM itis not call'd in queſtion by any, 


a8 
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Of the Heart: [= 
4 as money is commonly valued at an e- 
-n1rate, With that which is beſt known : 
it fo they do all build unanimouſly the 
ceheminence of the heart, and principali- 
\ of it upon this, 35 upon a firm ground 


ol d vefy well known to all, above all Fs 
arr parts; and upon the ſame all the 


owers granted inall ivrmer ages, and e- 
en 10nN our t1Mmes, | 
Ariſtotle in his Book of Youth and Old 
oe, Cap. 4» ſayes, That the beginning of 
-at depends upon the h:art, and that the 
oul 18 45 1t were {et on fire in that parte. 
| Galen inhis Book of the tormation of 
k Birth, Chap. 3. ſayes, That creatures 
poceiried the heart as a fire for warmth. 
They commonly. doe aver, I hat from 
tence the heat,through which the body of 
un Animal ſeems hot to the touch, is ſpred 
hrough the whole body, 
{ Bur rouching can give judgement as 
concerning heat; nor muſt you refuſe to 
truſt it, ſince 1t returns report concerning, 
2 Fits proper object; the breaſt of a living 
& cieature being open'd no ſuch great heat 1s 
Found by touching,nor by ſearch is it found 
1 {greater than that of the reſt of the 1n- R 
' tals. - 
"# Phyſicians judge as far as they can by 
| ſenſe, and ch*r which isnot to be perceiv'd 
£tey judpe to be nothing at all ; 1s nor. a 
| crcarer heat denied in the hear;, becauſe 1t 
F 15 
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lefle hot? or ſhall it be ſuſtain'd by exte- 
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A Diſcourſe 


is not perceiv*d by the touch? we muſt ng} 


infer that rhe skin vt the hand is too thick, 


or that it is colder, for in a little time 
that would be known; for thoſe that are 
very cold doe not ſuddenly feel the heat 
of a good fire at firſt , which afterwards 
they are not able to endure. 

We mult likewiſe take notice of the jub. 
ſtance of the heart , whether it be fit for 
ſuch heat : there oughr to be an apt ſub- 
ze aniwerable to a powerfull agent, fleſh 


' 15not fit to endure ſuch heat, it the hu- 


mours ſhou.d boyl out of it, it might be 
ealily roſted or boyP*d;oyl is not enouph 
ina lamp , but there is likewiſe a wick re- 
quir*d which may ſubſiſt and continue in 
the fame. 

This heat in the heart is either imbred 
or acquired , this would quickly be dimi- 
niſhed and extinguiſhed by the adventiti- 
ous juice,, tor nothing could be added 
that were io hot, for by the heart it ought 
co be heated , as fire by kindling, and all 
agents muſt needs endure the reaction 0: 
the.r patients, by which it 1s at laſt bjuft- 
ted;and it 1s likewiſe known, that which 1s 
——__ aſſwages that which is very 

Ot. 2 

This adventitious heat muſt come from 
ſome other place, and from whence I 
pray you ? ſhall ic be ſent fro a part that is 


riQUur 


Of the Heart, 


"0 F:our food? the heart receives. no ®ther 
ik, thing for its nouriſhment than that which 
meF omes through the arteries Stephalerdes ; 
"OY ,or is their blood any other, than that 
© SF which is afforded as nouriſhmene to the 
whole body. 
Perchance it might ſtir the like heat , or 
a greater in other parts , for there are 0 
ther parts fitter for the conception of heat, 
as being dryer , and hegt is the more in- 
tenſe, by how much the thicker the fub- 
ſtance is 1n which it has its reſidence. 
Renatins de Chartes n moſt tamous man, 
whoſe wit 1 do not only admire, but alſo 
much eſteem ef his Philoſophie , /5b. me- 
;hod. pa. 42. ſays, that the Almighty did 
F place or ſtir up in the heart of man a hear 
 & or-not- ſhining fire, ( not unlike to that 
" by which bay is ſer on fire , when it is put 
; in reeks before it be dry , or as new wine 
ſett upon the lees ſeeth's up ) which exer- 
| Ciles all the ations of the body , but chin» 
KF king, which amongſt all other creatures he 
| Sheſles to be only proper to man , as pro- 
ceeding from his reaſonable ſoul. 
He ſayes that the drops of blood which 
fall into the recepracles of the heart, are 
:preſently inflated and dilated by this heat 
| (like other liqours when they are ler fall 
| | drop after drop into ſome veſle] , which 
isexceſlive hot ) whence he avouches,that 
as well the arferics ( for ſome he ſays falls 
111S 
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A Diſcourfe 


into thc likewiſe at the ſame time ) are [i 
ted 1p together with the valls of the hear: 
and that the three pointed porrals in the 
middle are open'd , and that over all th 
D;-(-lers fhrd up ; bur that the blog! 
falls igain, becaule in the arteries it is 
cooled, and that che foreſaid portals arc 
ſhut. and that there is a S$Ful: brought 
upon the heart, as well as the arteri, 
and that tne S2; [1295.20 or /cwn:iluaniyic pove 


ris are opentd. , Lat make free acceſle for 
new blood. 


He ſays that this motion of the blood 


muſt neceſfary follow from the diſpoſition 
0! the organs, which we lee with our eyes, 
by heat wh "ch to the fingers is perceptible, 

and from the nature of blood which we 


Fran know he e\ 'perience. 


1 


1 his axiom has pleaſ'd many, truly it 


1s more Pla! iſible to cather the cauſe 0: 
MotloAin creatures from things -rgp7 
than to bave our refuge to the Soul, 
whole nature we are forctd to confels he 
we are 1:norant ; belides, that it is evi 
dently ſcen that the life of a creature 1s be- 
eun with heat,and 15 terminated by cold : 
ut fo {1y that the circulation of the blood 
is known from the diſpoſition of the or- 
cans, perceptible heat, and the nature 
of blood, ( to whote ju: Jos -ment ſear this 
fimous man appeals) if we will rishtly 
weioh the buſineſle as ina ſcale, the mo- 


ti0Nn 
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Of the Heart. 


tion of the blood indeed is ſuch and to cire 
culatorie, but procecding from a far diffe- 
rent cauſe. > 

Let us ſee the diſpoſition. There is given 
to the heart four veſlels ſerving tor the 
common work , two veins, and fo many 
arteries , being fired ro the two verry icles 
thersghr and the /efe, to either of chem 
there is allotted a v5» and an arverie, and 
receiving the blood iro the veins they vaſs 
itin a [ike quantitic into the .r7errer, The 


| veis bare gifted with aprendix-s or fleſhic 
baggs (they commonly call them 4 r:c/es) 


endued with force of contraction, beſides 


| innumerable others, which they have for 


the better advancement of the blood, they 
have five portals tn the entrie of the b-« re, 


| which are opend of their 0wn accord by 
| the blood when it paſſes through, but ſhut 


their (elfs againſt it when it endeavours to 


| return; of which threc are the Sigmordes 


of *che hollow vei» at the ovefice of 
the 7:09! ventricle, and two are like halt» 


| moons ſhutting up the +ificeot rhe Prew- 

monick vein from the /cft von rico | 

| Theart:ries have intheir paſſages neti- 
' ther porrls, as being unprotitable ( tor 
.their ation ts every where the ſame, for 
| they are all dilated at the ſame time and all 
| atan inſtant cendins to their former con» 
| ftitntio, are contracted at the ſame time. or | 
flag by reaſon of ſome O__ that preſſes 
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A Diſcomrſe 

them outwardly ) nor have they any a» 
pendixes or ears, but have inſtead of them 
the heart made faſt to them, in the epreſs 
of which from both the receptacles there 
are likewiſe three three-pointed portals, 
large ones, annex'd , which are ſhut by 
the blood endeavouring to return, by rea- 
ſon of the contraction of the arterses. 

The organs being thus fitly diſpos'd, an 
indifferent judge with his own eyes may 
ſee the ſweli'd ears contract themſelves, 
and thruſt out the blood contain'd in 
them, without the reſiſtance of any por- 
ra/; .ind that the hearre from thence 
ſwells. and riſes into a D:aFFole : This be» 
ing diſtended , and endeavourins to dif- 
charge its burchen, the porrals affix'd to the 
ers are ſhut by the compreſlion, which 
were open defore, thoſe which anſwer to 
the arrerzes freely giving way. 

But becauſe it 1s not neceſſary that both 
tlie ventricles ſhould mcer with equal) 
force, the 7g4t +++ depilits the blood in- 


tothe /x ig5 al»ne, which are neighbouring 


to it; but the 1dminiſtration of the eff fur- 
niſhes ch2 wavle body. and gives it to the 


turtheſt parcs, and at the preateſt d.ſtance, 


and even to thoſe whichreſi't ic. 

Hence the diſpoſition of the heart ad- 
viſe. us to draw a reaſon why the /eft 
1s environ with ſuch a weight of fleſh, 
ſince the 75gh: has a thin wall incompart 
lonto it. | Tis 
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Of the Heart. 


Tis moreover to be obſery'd, that there 
is given for the ſame reaſon to the portals 
of the heart reſiſting this operation une- 
quall f6-rs ( little Gecbe or pits they call 


them) ariſing 1n the folds of the breaſts, 


and engrafted in the por! als,that they may 
be as ropes or ſtayes which might hinder, 
leſt they in the con: rations being ſtretch'd 
beyond their bounds, might be unprofica- 
ble for the retention ot the blood; tor 
in the /efr ventricle they are more and 
ſtronger. - 

The arteries, whilſt theſe portals are 
open, being fill'd with blood abundantly 
leaping in, ſwell unto great bigneſſe, and 
advance themſelves unto a Dsaftole, and 
make a pulſatidn ; and they again contra- 
Ring themſelves, the portals which are 
over apainſ} the mourhes of them are 
ſhut by che weight of che blood comprel- 
ſed, and hinder it from recurning to the 


| heart. 


By reaſon of the diſpoſition of the heart 
itis eaſie to perceive not onely by ſight, 
but alſo by touch, this following order in 
motion, yea the very action it ſelf, and the 
manner of performing of it in a living crea- 
ture, eſpecially inthoſe of che greater ſort, 
(becauſe the greatneſle of the hear: falling 
and rifing may be the better diicern'd and 


the ſooner when it is dying , becauſe then. 


the motions are {lower. 
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A Diſcourſe 
One may pretily obſerve and try by 
graſpofthe hand,that when the hear: does 
contra it ſelf, w:th forced ſtrength lea- 
ning on its Beſs, at that time when it 
advances its point, and ſtrikes the breaſt 
with a pulſe outwardly telt, it becomes 
leſfe in quantity, and when the top of it is 
raiſed, beſides that it feels more contra: 
Red and hard, its bigneſle is impaired. 

Let us give a reaſon for this : The aQi- 
ons of all parts are done by contraQion, 
why ſhould we deny this to the hearr? it 
conſiſts of contraRible fleſh, and of ſuch 
muſcles as are moſt firm and ſtrong , and 
ehis fleſh it it ought ro fall and riſe by the 
ſwelling up and ralling of the blood would 
be very unfic for the purpoſe, fuch a great 
conliſtence is fitreſt for a ſtrong and vehe- 
ment action, and a more flagging conſi- 
ſtence fitter for paſſion. 

if the hear: ſeems to be uplifted by the 
fore:oing contraction of the ears, by 
which they diſch:rge the blood, the Di#a- 
FFole is notto be imoured to a dilatative 
heat : It moſt clearly appears from eggs 


being open'd every day. that the motion | 


of the ears does precede, and did precede 
always. — 


In them there firſt appears a little blad- 
der which beats, which being chang'd in- 
to the 7:ght ear, the heart is ſeen after-iþ 
wards to grow ; to which reaſon adviies 
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Of the Heart. $x 


es © us, for the ear keeps the ſame number in 
z- @ ics pulſes which the bladder had before,the 
it & hear: has a diſtint and diverſe motion 
ſt | fromit. | 
Y Becauſe the motion of the ears is firſt, 
is & it does not depend upon the motion of 
2- | theheart, the bearer is immedately uplifted 
| by its ation, not on the contrary, for 
i- & they receive nothing immediately from 
the heart. | 
it This is apparent, becauſe when the 
h Þ heart beats no more, yea when it is dead, 
4 I cither of the cars do {till beat in anſwer to 
<& their venrric/-s ; after the /eff wertricle 
4 leaves off to heat the -ar which is next 
e i to it beats ſtill, which being dead tne r:99e 
- & -ertricle continues 3 which ceaſing, the 
i-& right ear ſupervives (t14] ; ths atftaining 
| from motion, at leaſt from iny r' at can 
ef bediſcern'd, there is a kind of trembling 
y & motion obſerv'd inthe blood, rais'd as I 
;. & think in the blood, being moveable, by the 
ce weak endeavour of the ear. 
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eA Diſcourſe 
CHAP. Il 


How many abſurdsties doe follow the pp» 
10x of Carteſius c-ncerning the ebulli- 
1508 of the blood. 


Et us ſee what ablurdities follow this 

docrine of the ebullicion of the 
bluod. 

{he moſt famous Man is forc'd to de- 
ſign the D:a/tle of the beart and the arre- 
ris at one and the ſeli-ſame time; which 
if it be true, the Porra/s that are plac'd at 
the entries of them, are of no uſe, which is 
abſurd to aflerc, ſince Nature makes nos» 
Ching 1n vain. 

Ic 1s known that the ar'erres have none, 
becauſe their Diſtole and Syſtole begins 
and ends together through the whole bo- 
dy, which if chey were extended through 
the ventricles of the hear:!, portals ſhould 
be as unprofitable chere as in the arterics, 

To this adde, that there would then be no 
need of thoſe psrrals, becauſe there would 
then b2 nothing in the arter:es to enforce 
the return of the blood ; they have not 


the force of contration, as the moſt ta-' | 


mous man himſel! affirms, nor is there in 
the body any cold which by conſtriction 1s 
repercullive, ſuch as che moſt famous man 
does not dcfire, but onely a leſſer gs 

| [aat 
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af the heart. , 

that the blood may fall and make a Syſtole + 

Secondly, it toilows,that the chree-poin- 
ted-pore ls joyn*d to the arceri.s are ſhut 
by the blood, being coold and aflwaged, 
which comes to patle arc that time when 
che bload is nut ſo able to ſhut them, or 
bas necd io to doe, namely, when the ar- 
teries are not lo full; and to ſpeak in a 
word, when they have not power and oc- 
caſion ſo to doe : for they are not ſhut by 
their proper force of contraction, nor by | 
that of the vearr, , which in his Letrers to 
the Phyſicians of Lovazn he denyes) nor 
by the urgency of the arterial blood. 
_ Beſides, it the Syſtole of the beat be 
5 then when the blood is refrigerated in the 


” | artevges.; this either comes to paſſe be- 
cauſe the blood in thera being condens'd, 
6 | there is place left for that which is com- 


*Y ming out of the &eart;or becauſe the blood 
f w-' is in the ventricles of the heart is coold 
4 | *ogether with it,that it may fall together. 
| Ifthe firſt b@ true, the $1 fois of the 
| heart will enſue upon that which 1s in the 
- | arteri?s, that is to ſay, its done at ſeverall 
d times ; as if you would ſay , the blood is 
© condens'd by cold which is in the arteries, 
"F and which is made leſſe in che bulk, from 
" Þ thence the portals are open'd, and out of /7 


'Þ the wertricles there ſlides other blood, 
* © which can not be done all at onetime. 
'F Thus it is prov'd , Becauſe ifthe three» 
a EE, O4 pointed 
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A Diſcourſe 


pointed portals are preſently ſhut after the 


D:aſtole of the heart , whilſt the arteries 
are as yet aſſwag'd (if ir did not ceaſe they 
could not be ſhut, tor the blood paſſing 
out, and being no lefle ative than that 
which comes from without, would nor ſuf- 
fer them to clole) there would be both an 
apertion and a ſhutting of theſe porrals 
in the Sy/to/e of the arterie, 

If the laſt be true, Why is it not refri- 
gerated by the drops of the colder blood 
which enters afterwards? for that of the 
vecsn5 18 cooler than that of the arteries, be- 
ins more coold in the /u»gs, and yet the 
ebullicion 1s encreas*d by it; whence it 
follows, that in the very ſelf-ſame obje& 
chat which is leſle cold, performs greater 
ations than that which is more cold: ]. 

Laſtly, if that which is liquitied and ra- 
rified by heat, be likewtie harden'd and 


 condens'd by cold, the blood ſhall loſe 


that thinneſſe whichyr did acquire by the 
heat of the heart, by reaſon of cold ; which 
if it be true, how can there be any diffe- 
rence betwixt the blood of the veins and 


that of the ar:er:es? which is objeRed to 


Dr. Harvey p. 47. Method. 
We doe not receive the anſwer (Pag 136 
and inthe tollowing Epiſtle, Oeſft. /. Be- 
veravic.) Which is return'd to the objeRi- 
on of the Phyſician of Lovaix, (in the ſame 
00K, Page 124+) 10 Which , beſides that 
| : the 


a 


Of the Heart. 


he he moſt famous man grants that the | 
es (lood flowing our of the arceries into the 
ty Mcins through the remoteſt parts does ſuf- 


1s Mer no mutation, he ſayes , / bat chere are 
at ſalwayes ſome drops in the Veins Which did 
f- Bot flow from the Arteries, berawſe indeed 
1n Where 55 alWayes ſome moifture, which 
Wes into them out of the Inteftines , and 
that all the Verns together with the liver, 
are to be looked won as oneveſſel; Aslikes 
riſe againſt his own poſition, ( pag. 47- 
Method.) | hat the blood ought to retain 
the ſame qualities , Which it acquires from 
e tbe Heart, mm all the Arteries, that the 
It Bf blood 13 the Liver is made red, and that 
t Wis the rr«ſon it is found red in the Veins, 
ri From the inr-ftines ro the veins of the 
body there is no way but through the 
porta and the liver , which it ſelf has bur 
a branch trom the cava', whoſe blood has 


neither are the portals more open to it,thi 
returnins from the habit of the body. 
- # Beſides,if the blood be thickned and in- 
| If craſſated the more the further ir goes from 
© the heart, how ſhall it enter the cap:#Har 
| arter:es, yea thoſe which are much leſl>, 
or how ſhall it paſſe the pores of the body 
' Þ conouriſhit? tor the very leaſt parts of 
| the body are nouriſhed and augmented 
| according to all their dimenfions, not by 
external appoſition, 


1 
e © not learn'd to ſwim againſt the ſtream, 
e 
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"A Diſcourſe 

Likewiſe the motian of the blog 
would paſſe on very ſlowly it it were t 
be performed by ebullicion and refrigerz 
tion ( ſwiftneſſe , which is given by beat 
is raken away by cold ) eſpecially if | 
ſhould paſſe forward drop aiter drop, al 
bet they are great { if the drops doe na} 
outgo the bounds of drops.) 

But why doe both the ventricles of the 
blood admit but one drop? nothing hig. 
ders but that it may be filled up to the toy 
before it can boyl over; there is abun. 
dance of bload inreadineſle, an ear pref 
ſing, an open way, and patent portals; be- 
ſides that the great maſle of the b-a-t be. 
ing augmented and diminiſh'd , and the 
elevation of the arteries through the 
whde body doe demonſtrate that fa much 
pafſes through. ” 

The great @rterie being opened all the 
blood flowes out ; which cannot come to 
paſſe drop by drop, although the drops} 
were never ſo big. 

Pray what becomes of che blood of the 
heart , wich enters into the ſubſtance by Þþ 
thecoronal arteries, does it likewife boy- 
ling up rile to a preater quantitie , and 
move backwards? or is it refrigerated in Þþ 
the fleſh of the heart where the preateſt Þ 
heat ſhould be ? (becauſe that from thence Þ 
the ves:r:cles are hot, and then that for 
which every thing is of ſuch a nature, ic Þ 
muſt F 
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Of the Heart. 


bl "Snuſ} needs be more of that nature it ſelf ) 
Te ta: is not to be believ'd : veixs which are 
anſwerable to «rferies in bignefle , doe 
receive no other than which returns from 
ther fleſh. | 

To this add, that the gorta being ſtop®d 
na hving creature þy a /igatyre, the es» 
bullition would be ſeen with our eyes, nor 
would it give over ſo ſoon, eſpecially the 
bear: ſtill beating. 
OY If caking the heart out of the body, 
without any regard to the order of the 
rel ventricles , you cut it in length, or croſle, 
or as you pleaſe, into many piecegreferving 
d e-M cone of the ventricles, (which ought ro 
the þe ſhut before the ſides be raiſed, other- 
theWf wiſe the force of your ebullition would 
paſſe into air ) every- piece of it leaps a 
while, yea by erecting and contracting it 
he ſelf it endeavours to ſhake off the trou- 
OW ble of the ſurrounding air , and after eve- 
PSE ry leap ( in which it is eaſie to ſee that the 
pieces are made lefſle, eſpecially if you 
{ look upon the preater pieces ) flaggs, and 
| falls, leaves working, and atter a ſhore 
| reſting, itreturnes firſt to a ſhort, then 
| toa longer erection; inthe mean time it 
k you prick it with a needle, or any other 
t | ways moleſt it, it raiſes it ſelf with ſeve- 
©Þ ral and new leapings, that it may oppoſe 
CF it (elf. to outward injury, without any 
* | ſign of heat, ebullicion , or dilation. 
t ; ; Like- 
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$3 A Diſcourſe 
Likewiſe in the body the heart being 
whote ules to hinder the crouble of the 
blood diſtending it by its contraction, and 
after every ation deſiſt from working, an( 
reſt, in which time it is again fill*d and 0. 
verwhelmed by new bleod from the ear, 
; and then has it new occaſion of contra 
fy. 3 "N cing it (elf. | | 
1 Heat the author of ebullition and dila- int 
_eation(of which it appears there followes aan 
much contrarie effe& ) cannot be calledMcir 
the cauſe of this contraction. I believeM{ 
| that the body being enlivened is driven to nc 
; contraction by the Soul , the moderator 1a 
HS. of it, which is the efficient cauſe of all a-ſf i 
&ions, according to the opinion receiv'd 
every where, and by all perſons. £ 
| N» actions ofthe body being diſpoſed 
are performed but when the parts do keep 
off thoſe things which are uncouth and 
burtfull ;. one part moves and extends a» 
nother part dy contraction; in contraction 
and viciſſitude ot reſt life conſiſts, which 
being begun wich contraction, is ended 
in rett, | 
The moſt famons man diſputing in his 
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queſtion propounded to the Phiſician of 

| Lawn, concerning the cauſe of rhe mo-' 
1 tion of the heart when it is taken out, does 
oF not draw me from this opinion ; Epiſt: 


Oz. Beverov. pag. 127. How fhall that, 
maton d:rend upon the Soul of 4a man, which 
| 1s 


ee ener ins Es ere 


' Ofthe Heart, 

; likewiſe was in the parts of the Heart 
eng divided , ſince it ts our belief , that 
be reaſenable ſoul is indivifible , and bas 
one other , either ſenfirive or vegetant , 
g»'d ro i292 He ſeems not to derogate 
rom the motion of the Souls of other 
reatures by this queſtion, he ofily moves 
is difficulty concerning mans ſoul, which 
troubles me ſo much the leſlſe, for this be- 
ing comprehended under no dimenſion, 
and veing incorporeal , ſeeing it is not 
circumſcrib'd by its own body,can neither 
ſuffer any diviſion nor circumicription , 
nor ſhall it ſuffer any untill that at the 
laſt day it ariſe bour.ded by its own body 
to judgement. 
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p CHA P. 1Il. 
"if Of the heat of the blood ; the definition of 


beat ; the qualities of the Elements re- 
main 18 a mix'd body ; one heat in all, 
differing only by degrees; how heat may 
be taken ont of the blood. 


BY this I believe it is prov'd abundantly. 
that there are no ipirits wrought in 
the hear! ; and that the blood ſuffers no 
chargeinit, mrch leſſe pains any perfe- 
Rion thee; and laſily, that there is ng 
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A Diſceny fe 
more heat in the heart , than in any offf6;e 
the reſt of the iwtre/s. Let that which sſhar 
ſaid concerning its principality and po. 
vernment in which :t excels, be decided byſſWmc 
indifferent judpes. | 

One thing as yet remains to be reſoly'd, 
and that is from when:e the blood ac- 
quires its heat , and from whence lively 
and refreſhins heart comes to the parts, if 
it have it not trom the heave, for it ts moſtm( 
certaingthat hear, together with the blood, 
is carryed over all the body, and that 
from chence the heat of the parts are ins 
creaſ'd , and that thence they are fomen. 
ted, and the more blood we have the 
hotter we are. 2. 

Heat bing a taRible quality, and the 
form of the hor ſubjeR, is an effe of the 
. element of fire; it is by the Philoſophers 
defin'd to be an active quality , gathering |ſ0 
Homogeneal's, and diſgrepating H-rero-ſfi 
geneals ; theſe things are perform*d by ſt 
motion, by motion the bond of things 
mixed is diflolved , and every thing that 
has any tye upon it moves to its own be- 
Sinnings , when fire does ſtir and disjoyn 
things mix'd moving of their parts by its 
ative forces (they conſiiting of the union, 
of contraries ) every thing tending to its 
own, particles of fire are eaſily joyn'd, 
where there is a greater conflux of them), 
whence fire receiving ſtrength ſtirrs up a 

: | _ rea « 
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7 offGreater Motion ef the little combuſtible 
h sSharcs. 
80. This, perchance, gave occaſion to the 
| by moſt learned man H. Regia , that in his 
Phy ſ.diſp.1. Theſe 17. Phyſic. fund. pag. 
'd, es. he calls heat a various agitation, or 
ac-Wnotion of inſenſible parts. 
ely It ſeems ro me co be no motion nor agita- 
, if ion, bur ſomerhing which is produc'd by 
oft Ymocion ont of the ſubje&t forementioned ; 
d, from whence the reafon is eaſily taken, 
lat Mwby the ſtronger and'the ſwitter the mo- 
n«Frion 1s, heat is the more cafily excited in 
n= creatures : for the more and ſooner that 
he EHeterogeneals are ſeparated, firie particles 
meeting inthe fabrick of all things, being 
ie Fjoyn*d with greater conyenience , doe im-- 
ie prove their force, and cauſe heat, which is 
rs augmented, when by diflolving the bond 
og I of other things, it adjoyns to it ſelf other 
= © firie particles flowing from the ſame mat- 
5 ll ter- | 
5 For all chings conſiſt of four Elements, 
t WW of which every one concurring with their 
- E whole ſtrength when chat which is-mix'd 
n WW is conftituted, keep their qualities enrire, 
s © and upon occaſion do endeayour to fhow 
them, and do naturally ſhow them as 
5 much as they can, without diſſolution of 
the creature :. and although they are 
, @ forc'd to ſubjet them to a more pow- 
© crfull form, yer they do not perfih , nor 
| i5 
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A Diſconrſe 
is the one chang'd into another. 
Nulius extium patunr natura 
d-ri. 
Nature deſtruction of all things & 
hors. —: 
Particles ot fire are ſo much dulled | 
the concurrency of other Elements, th: 
being asit were alleep, they can fhow n 
force, and doe not ſo much as move th 
ſenſe, yea ſeem quite extinct , which not 
withſtanding by motion and contrition, 0 
ſomeather cau'e ailiſting, being united, & 
not onely heat, but burn alſo and raiſe 
fire, eſpecially in the difſolution ofth 
ehinp. 

In a body that is too ſtrongly mix'd, { 
that it. cannot be diſfoly'd , they by the 
help of extrinlecal fire are ſometimes { 
much intended and mov'd into ation, |; 
that they far ſurpaſfe the other Element:lf c: 
ry parts of the mix*d body, which notwith b 
ſtanding, the external agent being ref u 
mov'd, do preſently return to their natural 
conſtitution. | ſ 

Although the ations of fire, according il d 
to the exceſle of irs degree, perform many ill k 

c 
| 


actions, both in things animate and inv 

nimare, yet there is one and the ſelf. ſam 

heart in all, that is to ſay, the Elementary, 

nor beſides this is there any other to be 

found, whether it be call'd conſtitutive, 

ſuſtentarive, or killing, or whether wg 
- CA 
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call'd; of celeſtial temperature, or natural, 
MY innate, implanted, influent, or preternatu- 

ral, feaveriſh, univerſal, particular, or by 
oY what name ſoever it is defign'd, it is only 
"Ml diſtinguiſhable by its meaſure, and exſu- 
ll perance of degrees, not according to its 
ball form. - 

Nor does that differ, which by outward 

touch is perceiv'd in a living creature,from 
it, which flowes to the conſtitution of any 
part, whoſe form continues likewiſe a 
while after death, although all perceptible 
heat be gone before, and the whole corps 
feel cold , till that its fabrick be diſſoly'd 
by putrefaCtion, and every particle return 
to its beginnings; in which motion the 
particles of fire being conjoyn'd,* do make 
a heat perceptible to the rouch , eſpecial- 
Nl ly if they be kept from wind ; for that 
FF comming freely to them they ſhould be 
"MI blown into the air , before they could be 
-W uniced and make up a ſenſtble heat. 
al Ificcome to paſſe in a living body that 

ſomething in any part of it being ſhut up, 
cl does purrifie it, ſwelling at laſt and ma- 
JI king an eruption, and mix'd with the reſt 
WM of the humor increaſes the heat; for by 
f I ſharpneffe or other troubleſome qualities 
MM irritating the parts, and moving them to 
MW ſwifter propulſion, it begets a ſwiſter mo- 
1M tion in the blood, whence greater heat 1s 
WW ingendred : juſt as if heating mear or 
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drink warm*d were receiv'd for nouriſh. 
ment , which had many particles of fire 
IN iſe 

As hear is excitated and produced with- 
out the body of the creaturegto wit, when 
it is freed from its bonds , fo it is hkewile 
begotten in the ſame motion, and is © 
duRed ont ofthe nutriment : This ( by 
the parts vivified and moved by the ſonl } 
is agitated, ſtirr*d,and divided very ſmall 
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Fol | in which action the ftery atromes ( 1f I may 
P be allowed fo to ſpeak ) being united, 


& and convening in a ſwift and indefinent 
| motion, make their ſtrength to appear by! 
manifeſt hear. 


What things are requirea to the heating « 
the blood; from Whence blood becom 
wnveable ; how nutritzen ts cauſed ; bla 


to be divided into the ſmalleſt parts. 


i} 1 "Here is requir*d in this a&ion or pre 
: TE duction ot heat in the living creature 
WE Brſt , mobilicy ofthe blood, then fo 


_ thing moving it. and laſily a diſpoſition 0 
the ways, through which and to which, 


to bounds, it may be moved and contaif 


ned. 


' | 


re 


al 


of the Heart. 


It has its mobility partly from the whey. 
'!h humor, but moſt trom the air, which is 
added to the blood inthe /#»gs,by the me- 
diation of this, it beings diviſible into 
infinite parts, can paſle through all, even 
the moſt thickeit parts. 

1 here 5s ſo preat affinity betwixt diviſi- 
bilitFand mobility, that the more eaſie a 
thing is ordained to bedivided, or into 
lefle parts, it is ſo much the more mova- 
ble. Mobility is extremely neceſſary to 


the blood for diſtributing of nouriſh- 


ment. 

- For nutrition is the union and aſſimila- 
tionof the nutritive hamor to every part; 
which nutriment, that it may become one 
living thing, together with that which is ro 
be nouriſhed, is cot petform*d by external 
appoſi:ion , but it ought ſo to paſſe the 


leaſt particles of che members, that accor- 


ding to all their dimenſions it may be ad- 
ded and united to them. | 

It is likewiſe to be obferv'd, that all 
that is brought thither is not united, ſee- 
ins the very ſelt fame blood has divers 
parts in it, of which ſome are moſt fit and 
apt for this part, and other ſome for 


_ another part , yet none doeſtick to them 
| being appos'd, but thoſe that have a re- 


ſemblance with them , rhe reſt being un- 
fir poino farther return to the vers; if 
there be a prea:er quantity added than is 
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A Diſcourſe 
exhauſted, there is made an accretion, but 
ifa part that did adhere before be carryed 
away With it, there happens a decretion, 
and extenuation of the parts. 

The very way of its preparation ſhews 
the mobility of the blood, for no part of 
the Chylzs 1s admitted into the vaſa latex, 
but the thinner and moſt movable part of 
the Chy/us, which after it has firſt paſs'd 
the glandules of the meſenterie, and the 
pancreas,and is waſh'd with ſtraind blood, 


and mix'd with a little chomer, it runs 


chrough the great ſubſtance of the ſtrai- 


_ ner of the /iver ; and at laſt being imbued 


with air in the /axg*, it gains 1ts requilite 
perfeQtion. ; 
But the nutrition and augmentation 


which is perform'd ig every part, ſhews 


how moveable and diviſible the blood thus 
prepar*d is. | 
And experience likewiſe is witneſſe, how 
much this diviſion contributes to the edus- 
R1on of heat ; for we lee, that bruis'd and 


 powder*d medicaments doe at ſwiftlier, 


and more powerfully than thoſe that are 
whole. | 

We will inſtance that place of Galey, 
who Lib. de med.(imp. facalt. cap, 11, fays 
thus ; Of theſe Which are confeſs'd to be hut} 
owe at all doe heat us, before they be 
ground very ſmall ; whole pepper apply'd to 
ihe bod; ſhies no heat ; if like meal it be 


ftreWd 


<3 aA; aw ay il a 


my wn gap © © eas. amy AY way 


Of the Heart. 
fireWw*d wpon the tongue or hin, it overheats, 


efpecially if it be rub'd. 


GHAP. V. 
Why the blood outht tobe mod; the Heart 


the chief moving Inflrument ; from 
whence the abundance of the blood tran{ſi- 
ent may be collefted; the Arteries aſſiſt 
the Heart ; their altuating power ts pro= 


ved ; what the particul.:r parts do con- 


fer to motion. 


f Fo mobility of the blood is not ſufhi- 


cient alone to the produttion of hear, 
for unlefle it be driven by ſome impullive, 


and be ſtirr'd with a ſwift motion,ic ſhould 


never become hot; for firie particles, un- 
{eſſe they be joyn*d, do not heat, they are 
drawn out with ſwift motion , tor ſince 
they excell in ſwiftneſſe beyond the reſt, 
they leap out before the reſt,and being de- 


 liver'd trom their bonds,do meer, that they 
| may exerciſe their power. 


Albeit the blood be diſpos'd to motion, 


| yet becauſe it is deſtitute of life ( as well as 
| the ſpirits, if there be any inthe body) it is 
| no wayes able ro move it ſelf; for all 


ation proceeds from the Soul, nor can 


| any thing but that which has a Soul move 
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A Diſcoarſe 


it ſelf, or be (enſible, it only vivifies the 
body and its parts , which being orderly 
ficted, it enpowers them with its facul- 
cies. 

This moving and impulſive Soul does 
chiefly make ule of the bearr , which ba- 
vins large and contraGtible fleſh , thruſts 
out the blood receiv'd from the ears into 
the ar: erie; without any other intention, 
but to eaſe ir ſelt of thar heavy burthen, 
with ſuch frequent and ſwift pulſations , 
that from them, and likewiſe by compa- 
ring the contractions & dilatations of the 
heart, and the pgreatneſle of the floud- 
cates , and the, elevation ſenſible to the 
rouch of all the arteries, through the 


whole body , one may by conjecture eaſ{l- 


ly gather how ſwiftly by a continual moti- 

on the blood paſſes through all the parts- 
The arter:es and all the parts doe ſe- 
cond the hear: in this motion;they being 
flPd and fwelPd by the force of the acti- 
on of the 4-aze, when they are contra- 
Qed od oppreſi'd by the weight of the 
neighbouring parts doe diſpenſe it accor- 

ding as occaſion is to all the parts ; as 
the Preumonick into the /ungs , the aorta 
into the whole bocy, making no diſtinCti-/ 
on of heavineſſe of lightnefle ; for the 
lighter does not goe upwards, and the 
heavier downwards, but with one force 
without ary diſtinction it is moved to the 
parts 
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parts moſt empty or leaſt reſiſtant. 

Let no manthink becauſe ut was ſaid bes 
fore , thac the blood did leap out by the 
;mpulſive ation of the heart ,in the Diaſto» 
le of a wounded @rterie, that theretore 
che blood has all its propullive force from 
the heart, and that the ar/er/es contribute 
nothing to it, becauſe it ſeems to leap our 
when they are filled. " 

| Icwillnot trom thence be cancluded , 
| that thz blood in the Sy/fole of the arte- 
| ries does not move further ; for they doe 
| fall and are contracted, that they way a- 
| gain riſein their Dz«ſtole , and though at 
that time the blood doe not flow out of 
| them with ſo great force as to leap, yet 
| it flides out of them as out of a vein, and 
| as much as thecloſing lips will ſuffer to 
| flow forth, 

| ITcappears how much power the arte- 
| 7ies have 1n protruſian of blood, by the li- 
gature , for no ſooner by it, nay even 
the great arterie istyed , but eta 
| beyond the ligature it is emptied in the 
| ſpace of three or four pullations, although 
| by hinderance of the band there proceed 
| A0 impulſive force from the heart. 
| Allthe parts which are ta be nouriſhed 
; Hy the ation of the aforeſaid arteries, are 
* ſoimbued with blood and nouriſhment, 
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A Diſcourſe 
which is ſtrange and hurtſull to them; for 
beſides that they are to fram'd, as by their 
relutancy and their own weight to re- 
move the humour which they have re- 
ceiv'd, and do contain within them, be- 
cauſe the blood contains many different 
parts , which cannot be turned and aſſi. 


milated into any living thing, they are 


the more willing to this, becauſe without 
ceaſe or intermiſſion new may ſucceed to 
the former, The abundance of blood 
ſhowes the truth of this return of the 
blood out of the habit of the body into 


the vesns. 
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CHAP. Yb 


T he Way deftined to the motion of the blood; 
bow it us diſpoſed; wherefore there ar 
Portals for the Arteries, and not for th:|f 
Veins; and wherefore there are ſome for 
the Heart. How far the paſſages of theiÞ 
veſſels may be extended; What is to br 
underſtood by the habit of the body ; The 
manifeſt Anaſiomoſes are not ncceſſary fa 
the motion of the blood; The opinion of Ca- 
teſius , and of Harvey concerning ther 


# $6 parts which make up the wayes | 
\& through which the blood may paſſe, 


and 


_ Of the Heart: 

and in which as in bounds it may becontai- 
ned, and its heat preſerved, are the hearr, 
the arteries, the pores of the whole maſle 
and the vesz5 with their appendixes, 

The vena cava With its ear, the 75ght 
it WW ventricle of the, heart, and the Pneumoni- 
1- Wc4/ arterie make up one paſlage together, 
re Wasthe vein of the 1»»g5 and the ear faſtned 
ut Weo *, and the left ventricle of the bear ty 
0 Wand the arteria aorta make up another. 


1 Either of theſe is joynt and undivided, ap- 


eW parent to the view, only in moſt places it 

0W is cloſed with valvs binderins the regreſle 
E of the b/009. 

There are a preat many of theſe, which 

mſſ} are connarte in the concavities of the vezns, 
both, becauſe there is an inequalitie inthe 
| motions of the body , as likewiſe becauſe 


| by outward compreſiion they doe ea- 


4; fily yeeld, by reaſon of the ſoftneſſe 
re of their r#nic/es., whence not only the 
| motion of the blood might be hindred,bur 
| it tothe great endammagement of the bo- 
| dy might be preſſed backward , unleſle 
| that were prevented by nature with valvs. 
e& Theſe are fram'd at the entry and e- 
| preſſe ofthe hears only for the firſt rea- 
-# ton, to wit, becauſe the motion of che 
LÞ cars, heart, and arteries, is not the ſame 
* bur diverſe : there are none granted to 
s| arteries, becauſe at one puſh they are e> 
| levated by the ation of the hearr , and 
; when 


ION 


4A Ds{conrſe 

when thar ceaſes they are likewiſe contr: 

Red and fall ; next, becauſe ter the hard. 

neſſe of their ſubſtance they are not ſo ea, 

ſily ſqueezd together by the weight of the 
parts ms e”. 

In theſe paſſages the blood gains nv- 
thing from the heart or arteries , but a 
more ſwift motion, all that it has is added 
ro it by the veins ; not that they pive any 
thing of their own, but all, which is con- 
rained in their paſſage or capacity , did 
fowfrom the ſubſtance of the parts: 

The beginning of theſe deicrib*d paſſages 
begin rogecher with the veins, and like 
murks or bounds end together with the ar- 
eeri2s, which both parts are ſimilarie, fq 
called, becauſe they have a ſimilitude one 
to another, and any part of them is 
calld by a like name, a vein or an arteri, 

Therecore whereloever they are ſo in- 
Srafced into the iubſtance or the parts, 
anl are ſo entangled with many diviſions 
and divaricativns , that they do quite 
1>ſe both nim?2anl1 ſimilitude, they are 
caken for ſuditance which flowes thither 
forthe nutrition 0: the parts. 

There che paſſages bzoin with the vers, 
and end with the arteries, and loſe 


their name, and as thit which is within Þ' 


them is called blood , ſa waatſoever is ſo- 

[:4 beyond the torenamed bounds is called 

the habit and ſubſtance of the gre 
i whic 


of the Heart. 


rd. Which being pervious every where with 
res , gives paſſage to the blood through 


btilized and made moveable by che 
vgs, that the very leaſt portion of any 
article might be nouriſhed according to 
ed Wl! its dimenſions. 

I doe not bold it neceſſary to ſet down 
he Anaſtomo!es of the arteries and veins 
anifeſt to view, ſeeing it being exqui- 
rely divided can paſſe through che very 
ubſtance of the body, ſwiiter indeed 
hrough the fleſhie part than through char 
rhich is more ſolid , yer with ſuch a bar- 

ony of aRion, that one does not hinder 
he others action , or forbid it (io long 
s ($5 che body isin health ) 

.F The moſt famous man De Cartes 
. (Pnakes theſe Anaſtomoſes ſo neceſſary, 
hat by chem he thinks the way is only 0- 
pen to the circulation of the blood, yea 
, Wo manifeſt and patent will he have them 
, Fto be ,, that that which out of che arte- 


. Wrics chrough their extremities does flow | 


into the v-175, ſuffers as he ſays no change, 
land if there be any difference of the venal 
or arterial blood, he ſays it gains this by 
| reaſon that ſomething flow'd thither from 
the tnteftines and the Liver(which we nave 

| retuted in a few words. ) | 
* Hedays, that the commendation of thts 
| Zavention is to be aſcrid'd to an E _—_— 
; P 1yls 


the 5 molt hidden receſles, it being firit 
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Phyſician, which broxethac Ice, to wit, 

refoly'd chat doubc, wiy the veins are ng; 

empcyed , and the arter:es not burſt, fines 

atlc12 bloo1 w'uichpalle; the 9:4: flawes 
out of theſe ints them. 

It is trae indeed, that yenerable D og: 
Harvey endeavouring to render his Te. 
nent of the Circulation of the Blood more 
poiſible and plain co the minds of thoſe 
that were averle trom it, (becaule ſome 
as he ſays, beleeve nothing, but what they 
have an authority for) brings that place of 
Gales { de uſu prt. 6. cap 10. ) where he 
fays, That there 15 a matual Anaſtomoſit in 
alt, and an interchingeable opening b: 
twixt the veins ani arteries, Where tht) 
toxch. 

But the venerable man cites that place 
enly as it may further his purpoſe, chough 
it de his intention that the blood paſſes 
through the habit of che body; and not 
without reaſon, ſince nutrition 1s per- 
form*d 1n manner atoreſaid. 

Befdes, it is manifeſt, that if any part 
where no 1:t- is to be leen, be wounded, 
the blood tweats out from thence, or flows 
out: bones being broken , which are the 
drieft and moit folid parts of the body, ds 
ſhew fleſh, which is a ſign of blood, at the 
ſides of the breaches, (which we have of- 
ren ſeen growing upon movable fractures) 
dy wich chey grow topether, and are in- 
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erchangeably krir, this fleſh coo intime 
rowing to be bone, and acquiring 
ardneſle, 
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CHAP. VII 


't u proved that heat is ſtirred up by mation, 
as well 1n living creatures as inthings ins 
animate ; Of theplace Where heat «> 5n- 


gendred ; T he concluſ#or.. 


T is therefore certain, that the blood is 
very movable,and infinitely diviſible in- 
0 very little parts ; and likewiſe that the 
cart does {tir it, and powertully drive it, 
as likewiſe the arteries and all the reſt of 
he parts, by a continued, ſtrong, and moſt 
witt motion, firſt, through open and 
clear paſſages, then through the ſubſtance 
of the body pervious by pores, and not 
hindering the paſſages of it whilſt all 
parts are lound. 

Its maniteſt chat heart is ſtirr*d by moti- 


on; we ſee, that thoſe things which are 


rubb'd doe grow hot,and that flints knoc- 
ked one apainſt another to ſend out ſparks; 
ſticks roo being mightily moy*d and ſtirr'd 
take fire; when notwithſtanding they are 
cold, as well as growing trees, metals, and 
24ll inanimate things, becauſe they are im- 
moyable. Like- 
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ricles ropether , or doe bring them int! 
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A Diftonr[t 

Likewiſe teſſer and more imperfe cre; 
ares, althouph they live, yet by reaſg 
of the {lendernefle ot their motron, are ng 
only not hor, but are cold to the touch 
notwithſtanding that abundance of fir 
particles have been in their compoſure 4 
which Palmer. worms and Cantharides ( C 
by their example demonſtrate, if they | 
rane inwardly, or outwardly apply d F 
mans body , they doe burn and exulc] © 
rate. 

lIithe body be ſtirr*d with running, « 
with any other Exerciſe, whence the blog 
may be rais'd with a ſwifrer motion, 1 


the body grows hot from thence ; whid S 
Ii kewiſe comes to paſſe, when the parts ( tt 


the body being irritated eicher with ſhar 
or ſpic'd meats, orfſtrons drink, or a 
other cauſe either wholeiome or obnox pl 
ous , doe ſtir the blood ſwitter than onfl & 
ordinary.” 
Accordir.g to the authority of Gale», | ; 
Aſorbarum canſis lib. All bodies uſet 
be over- heated with ſinilter morion, or b; 
putrefation, by the neighbourboad « 4 
tome hotter body, or by a ſtriftion, ord! 


. 7 ; : IM 

hot nouriſhment. F 
If any do defire to recite the proxingſ .. 

6 | : k : y i 
cautes, they are they which joyn firte pu , 


action; there is furniſh'd fit matter by al 


ment for them to work upon, from whic! 


the 


Of the Heart. 


they are drawn by motion; by the neigh. 


bourhood of hot things they are help'd to 
perform their ſtrengths, the form of the 
mixt or part thereof remaining ; It is for- 
warned that eventilation might be hin- 
der*d, leſt that they be blown into the air 
Or diſſipated. | 

Its certain then, that by motion hear is 
drawn out of things, bur where, or in what 
place of a creature does that come to paſs, 
whether - or no in the ventricles of the 
heart ? {ecing that it 15 mov*d without all 
intermiſſion, and is the firſt and chief or- 
can ſerving for the motion of the blood; 
and again , becauſe all the blood flows to 
them. h 

The heart is indeed the firſt in order, but 
not the chief organ inthe motion of the 
blood,and thar it performerh the office of a 
Steward, by whoſe power after 't is perfe- 
Red, it is diſtributed into the whole body 
for the nouriſhment of the parts. Bur be- 
cauſe the maſſe of dlood ſtayes there com- 
pa and entire, the compoſition of which, 
hinders and abhors the increaſe of heat as 
much as it can, that canftot be aſcrib*d to 
the ventricles of the heart, that they en- 
creafe heat in the blood, or that in them is 
heat drawn fro it. 

I doe beleeve, that whereſoever nutri- 

tion is performd,there this funtionis moſt 


manifeſtly execurcd , and that the parts 
| whilft 
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A Diſcourſe 


whilſt they are nouriſhed, are heated;then 

the compoſition of the blood is diſſoly'd, 

and is divided very ſmall ; then alſo rhe 

firie particles freed from their ferters, & be: 

ins united, Go ſhew their force by heating, 

But it ir be perform*d according as the 

temperature does require , and as may be 

endur'd by the compoſition and union of 
parts, a gentle and natural heat is thereby 

excited,and all the ations of the body arc 

perform'd according to nature, as in 

found man is requir*d. 
But if the blood being peccant either in 
guantity Or quality, aſwell by reafon of in- 
ternal as external qualities,or by reaſon of 
tmmoderate exercile , or greater paſſions 
of the mind, and by ſuch things as may 
caule aſwifter motion in the blood beyond 
meaſure ; then the actions of the body are 
diſturb*d, feavers are caus'd,and ſymptoms 
rais'd inany part, according to the diſpo- 
 ficion ofthe temperature and paſſages: the 
rehearſal of which , ſince it exceeds our li- 
mits, if is better to have ſhown that the 
beart inthe body of an animal has no rule 
or principality, nor is the ſtore-houſe of 
the 5þirsts, nor the fountain of the blood, 
becauſe it has no ſuperexcellent hear above 
the reſt of the noble parts. 
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of the Heart, 
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An Addition. 


thetber Harvey thought that the Venty:ie 
cles of the heart were ſ[oexpanded in the 
Syitole that they might receive Blood, 


ava ſo ſhut np again in the Diaſtole that 


they might thruſt it forth, That ſuch a 
ſequel did folow from the ſrppoſition of 

. Carteſius ; which Opinion of theirs is the 
beſt concerning the Syſtole and the Dia- 
foles | 


7 See no reafon why the moſt 
{ famous R. de Cartes ſhould 


dilated in its Sy/fole, that they might re- 
ceive blood, and were ſtreightned in the 
Diaftole, that they might thruſt ic out in- 
to the arteries. Let us conſider this buſi. 
neſle rightly. 

The moſt famons man thinks that the 
heart by reaſon of the ebullicion of blood, 
rais'd by its implanted heat, does ſwell, 


and riſes into Diaſtole at that time when 


the breaſt is ſtruck, and the pulſe may be 
telt outwardly. | - 
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A Diſcourſe 

Venerable Dr. Harve:y ſays, that the 
hearr at the ſame time thar it ſtrikes the 
breſt, it ſtretches all the fibers , up-lifts it 
ſelf, is on all ſides contraRed , is unfil'4 
and emptyed, and is in its Syſtole. 

The {ame time in which one ſays there 
1s a Syſtole, another ſayes there is a Dia 
jtole. h | 

Is it therefore fit for de Cartes to al- 
cribe that to Harvey which is againſt his 
mind ? as if he had ſaid, that the hearr was 


dilated, and did receive blood in' the Si 


ſtole , becauſe de Cartes is of opininn 
that the Syſtole is ar that time , though he 
does indeed affirm and demonſtrate, that 
the Diaſtole is then made. Harvey by the 
ſame right might ſay thelike of 4: Car: 
tes, but let us ſee who muſt bear the blame 
of this. : 

The venerable DoRor Harvey, an ex- 
quiſite ſearcher of living creatures bodies, 
obſerv'd two times in the motion of the 


heart ; to wit, one time of motion when 


the heart moves it ſelf, and is in ation; 
another time of its reſt, in which , ceaſing 


irom aQion, its mov*d and extended by 


the immiſſion of blood from the ears. 


He ſays, that thee times may be more 
manifeſtly diſtinguiſhed, and acuratelyÞ 
obſerv'd in colder creatures, yet beſt of all 
in hotteſt creatures, when the heart begins 
to dic, and beat more Nlowly and faintly. 

: For 


1k 
Pd 


Of the Heart, 


For then the ſtops of the times are long- 
er, which in a vepet or lively beart can 
hardly be diſcern*d;then likewiſe the hear: 


| is ſeen, atter the performance of its 3yftole, 


co be at reſt, and to be (to wit in the crea- 
ture departing) looſe,flagging. and weak- 
ned, and lie as it were drooping. 

He ſays, that the ears at this time doe 
ſtretch and contra themſelves, and by 
impulſion drive the blood into the venry;- 
cles, in the diſtention of which they make 


| a Diaſtole ; which being done, that is to 


ſay, when it is extremely diſtended, begins 


( fayes he) the motion of the heart , at 
which time contracting it ſelf every way, 


and leaning upon its Baſis, it is erc- 
Red, and being leſſer in quantity and 
oblong, it litts up its point and ſtrikes the 
breaſt, 

He calls this time the Sy#zle, the former 
the Diaſtole ; The firſt begins when the 
heart is emptied, and reſts from its work, 
and leaves, when the#eart is full ; The to 
ther does begin when the bears ſtretches 
all the fbers, and contracts them,and ends 
when that work is perform'd. 

Let any indifferent man judge, if vene- 
rable Harvey be of opinion that the blood 
in the Sy/fole is receiv'd into the dilated 
ventricles of the heart, and rhruſt oat in- 
to the arteries inthe D:aſtole, when they 
are ſtreightned, eſpecially ſince the matter 
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A Diſcourſe 
being yet in controverſie,it is not determi- 
ned whoſe opinion is the beſt. 

Let us canvale the moſt tamous mans 0+ 
pinion of the Sy/tole and Diaſtole, and try 
whether or no that will follow from his 
own writings clearly, which he carps atin 
others. 

Seeing the Diaſtole and Syftole have 
their times in which they are meaſur*d,and 
are mutually diſtinguiſh'd one from ano« 
ther, let us ſee how the beginning of one, 
and the end of the other, can be diſcern'd, 


from his ſuppoſition, 
We know the difference, of the Syſtole 


and D-2ftole by our touch onely, by no* 


oreat help of skill ( which is moſt uſual in 
the pulſe of the arteries ) or meerly by 
reaſ0n. 
The firſt ways, becauſe the extenſion 
of the heart, as likewile of the ears and 47- 
tcr1es, 15a Diaſtcl>, anda Syſtole the con- 
craction of it: That time which is nigheſt 
tothe higheſt extenſion is of the Dz«ſtole, 
aslikewile that is-ſaid to be of the Syſole 
which 1s next to the higheſt contraction, 
Dix/tole begins in the middle way towards 
dilatation, and in the middle way to con - 
traction it ends, the reſt of the time is af- 
cribed to a Syſtoles 
The other way which is by the help of 
reaſon, is judg'd to begin { if it be taken 
according to the molt tamous mans opini- 
on) 


{ 


Of the heart. 11; 


| on) when the ebullition begins, when the 
| heart begins to ſwell with blood, and the 
| Syſtole , when in the retrigeration of the 

blood it falls again 
| Let ic be caken how you will, it follows 
| of neceſſity, that the blood in the Syſtole 
| is admitted into the venrricles of the hearr, 
| and that it is ſent abroad in its dilatation 
| or Dsa#tole into the arteries, 
| In thefirſt there is no doubt, it remains 
| that we demonſtrate it according to the 
| laſt way, ſeeing he himſelf does not aver 
| it Openly. | 
| But he ſays, pag- 44. and in his follow- 
| ing book of erhod, So ſoon as two arops 
| of blood are enter*d, that 15 10 ſay, into ci. 
| they of the concavities, which are preſently 
| dilated and rarified by reaſon of heat which 
| they find there ; for which cauſe they make 
| all the heart to (well . axd doe withall thruſt. 
| andcloſe the five portals that arc in the en-+ 
try, from Whence they flow, | 

1 he moſt famous man ſeems to affirm, 
\ that the blood is enter'd beiore the ebul- 

lition begins ; for, ſays he, atter the drops 
are enter*'d the blood 1s rarified, which 
makes a Dia/tole, whence 1t 1s apparent 
they came in in the Syftole. 

Conſequence likewile teaches us, That 
the blood enters into the vexrricles when 
the portals plac'd at the heads of the vesns 


| areopen, but it goes out when they are 
e open, butit & a —_ 
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A Diſcourſe 
ſhut, and thoſe of the artertes are open: 


Burt the moſt famous man opens the por- 
cals Of the veins inthe Syſtole , and ſhuts 


them in the Diaſtole, therefore the blood 


does enter into the ventricles of the heart 


1a the Syſtole, and not inthe Diaſtole. 


Beſides he imagines, that the arteries 
come to be in their D:a/tele, by reaſon 
that the blood entring is dilated, and that 
they have their S '7ſtole when 1t is refrige- 
rated ; wherefore in the arteries, Out of 
which the cauſes of the Syſtole are derived, 
the times of its entry and condenſation wil 
be more diſtin& thanin the heare, from 
which the cauſe is taken of its Dsafole, 
entry, and dilatation. 

But what need we many demonſtratie 
ons? The moſt learned H. Kegins, Pro- 
feſſor of Phyſick in the Univerſity of 
{trecht, and a notable follower of de Car- 
tes his Philoſophie, Fund, Phyſicor, lib. 
page 1V3- inexprelſs words ſays, T hat the 


DiaFtofe 14 a part of the pulſe, in which the. 


heart, by the rarified blood comming out of 
the Vera Cavainto the right Vemtricle, and 
owt of the Arteria Venoſa into the left in the 
S 3 ftole, according to its depth and bredth is 
aiiated, and ſwells, 

And a little after. 1Nor zs this part of the 
prilſe to be acconnted the ſyſtole of the heart 


from thence , becauſe entting away the point 


of the heart in a liv f creature, the ventri- 
cles 


*”— Y 
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of the Heart, 


cles of it are felt inthu caſe, avd ſeem to te 
ſtreightned; for the Diaſtole of the heart 1s 
not to be reckoned from the dilatation of the 
ventricles ,but from the ſwelling of the heart 
it ſelf ,which may come to paſſe when the ven» 
'ricles are ftreightued. 

Tis therefore to be concluded, That the 
moſt famous man does determine, that 
( for they cannot receive blood but they 
muſt be dilated, eſpecially by drops,which 
he ſays are big enough, becauſe the wayes 
are very wide by which it comes, and the 
veſſels from whence very full of blood, by 
which they ſwell in the emptying of the 
ears )which he carps at in venerable ÞD. 
Harvey, that the ventricles are dilated in 
the Sy/fole, that they may receive blood , 
and are ſtreightned in the Diaſtele, when 
the blood is thruſt our into the arteries. 

May not Dr. 1. Harvey with good 
reaſon ſay, that the moſt famous R. de 
Cartes his opinion concernig the motion 
of the heart, is deſtroy'd by his own pro- 
per experiment,in which he ſtrives to con- 
fute and ſtrangle the opinion of tamous 
Harvey ? Becauſe we are come ſo far to 
to know the different opinions of theſe 
moſt famous men , it will not be amiſle in 
comparins of their Arguments, to ſee 
which of their opinions concerning the 
Syſtole is more plauſible. 


It being received through all ages, that 
Da, Q 4 the 
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ef Diſcourſe 


the Niaftole of the heart was then perfor: 
med, when by extenſion , like a pair of 
bellows, and drawing blood into the ven. 
rricles, 1x was ſaid to be filPd,and that that 
came £0 paſle at ſuch time when it ſtruck 
the breaſt, and the pulſation was felt out- 
wardly: The venerable Doktor Harvey 
did obſerve, that at that time there was 
nota Diaſtole but a Syſtole perform*d,nor 
was the cart dilated, or received blood, 
(when the hear: being at reſt,and deſiſting 
trom its labor, was extended into a grea- 
ter quantity , the blood being thrown in- 
c0 the ventricles by the Syſtole of the ears) 
the Sy/tolc being an aRion of the heart by 
which it thruſts out that blood which it 
receives into the ventricles, abroad intg 
che arterics, and raiſes them into a D-- 
aſtole. - 

It is to be taken notice of, ſayes he,that 
the S:.zx: when it moves it ſelf is contra- 
Red and ſtretch*d ( like other parts which 
are contracted in action likewiſe) whence 
it comes to be of leſs compaſſe, which-is 
both apparent to the ſight and touch, be- 
cauſe it is minorated, and is perceiv'd to be 
harder, and more reſiſtent. 

He proves this conſequence by the ex- 


ample of the muſcles, which when they 


contract themlelves become harder and 
more reſiſting ;- beſides the fbers being 


contracted are ſhortned and thickned,and 


lo 


Of the Heart. 


the ſubſtance and wals of the heart are 
hickned at that time, 

He proves that the wentrsc/es are not 
[}d with. blood art that cime, becaute 
hey become more narrow, and are more 


- Wonſtricted, and are lefſle capacious, as 
) ſWkewile they are ſeenty be emptyed; for 
is ſpon the infliting of a wound, the blood 


r KWomes out leaping, which is thruſt out by 
], ſhe contraction of the heart. Laſtly, the 
S Meare becomes whiter, which when it is 
- [i'd is fuſh'd with a red colour, which is 
\ oft apparent in Fiſhes and colder crea- 
ures,  _ 
/ IF All the parts when they are in action 
tC re evigorated , but reſting are flagging 
> Wnd ſoft; in the Lime of the Pulſation, the 
» War, becauſe it is in action, is evigorated, 
pntracted, and it eres it lelf fo much, 
War it ſtrikes the breaſt. 
> | Theſe are the reaions taken out of the 
| Motion of the hearr and blood of Door 
* [arvey, by which induc'd, he endeavours 
ſb ſhew, that there are two times of the 
* [@otion of the bear:, one of the motion in 
'bich concraQing it ſelf it ſtrikes rhe 
reaſt, in which .the Syſole 1s perfeted ; 
not her of its reſt, in which the Dr:afole 1s 
one, and the heart is filld with bl6od and 
tended. 
| The moſt famous de Cartes attributing 
Þ ation proper to the heart , but affic- 
| ming 
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A Diſcowſe 
ming that its motion is excited by no fore 
Soing power Or faculty ot the ſoul, by 

artificially by the heat which is implan 

-ted in it , which dilates the blood, an 
ſtirs up its ebullition , thinks that th 
heart is uplifted and ſtrikes the breſt, my 
ved eſpecially by theſe reaſons, as they ay 
fer down in his anſwer to the Phyſicians 
Lovain, 

1n a live Cony, after the top Was cnt o 

the Baſis of its heart remaining ftill faſtt 
3ts veſſels, did beat long enough, and init 
ſaw very convemently thoſe eoncavities th 
are called the ventricles of the heart to b: 
come larger in the Diaſtole, and narroWer i 
the Syftole. 

And a little while after : 7o# w122/ tak 
notice, that to perform rbiy experiment « 
right, you muſt not only cut away the ver) 
point, but half. the heart or more, and thi 
Jou mnſt eſſay this in a Conte , Which « 
fearſull creatmre, and not in a dog, 

For in dogs the ventricles have ſever; 
involutions, the concavities of every ones 
which are ſo extended by the dilatation 0 
tbe blood, that in the mean time the gener 
concavitie of either of the ventricles is mor 
ftreightned. Laſtly, And then that "_ | 
the 'towch be prov*d to be dilated, for bein 
taken bold of with the hand it feels a grei 
aeal barder tn the Diaſtole than inthe S) 
ſtole, © | : 7 = T 


of the Heart. 


To theſe the moſt learned DoRor Regi- 
\ fund. Phyſic. pag. 183, addes: If at 
hat time the heart and the arteries be 
pounded, from the {Welling heart , and the 
lated arteries the blood is ſeen to leap 
#ts 

Beſides in the following page : At what 
me the impulſe of the arterie u felt to 
Weaſe, at rhat time we ſee that ſide of the 

art which looks towards the ſternum to 
al, and there eſpecially where it anſwers to 
he orifice of the aorta;and the rgoht ſide, and 
je left, towards the right and left ribs 
laps, the point recedes from the Baſis, and 
ne Whole heart, Witneſs yaur own ſenſe, be- 
omes looſe, flagging, and ſoft , but wont- 
ng the heart and the arteries at that timr, 
0 blood comes ont of them,and their wounds 
| 108 | 
BY Theſe are the demonſtrations on both 
des, almoſt the ſame, but co divers pur- 
oſes, by worthy men; what ſhall we in 
his caſe conclude? h 
If thenthele reaſons be according to the 
rſt way, but briefly conſider'd ( as was 
aid how the DiaFole and Syſtole ſome- 
imes might be diſtinguiſhed, ) (that 1s to 
Way, if the Diaftole be ſaid tobe when the 
eart is, exceedingly ſwell'd , and the Sy- 
le when it islefſe ſwell'd ) the Argue 
ents of the famous de Cartes, and moſt 
7 earned Regis, will ſeem to inferre ſome- 
"Yung. But 
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But if you conſult with reaſon, yo 
ſhall find that the Sy#-le begins in th 
height of the Dsaſtole, to wit , when thy 
bears extremely extended by the bloo( 
ſtretching or contracting the fbers,thruſyſac 
it out into the artertes; but it deſiſts fror 
this ation, when not being able to cor 
trac the fibers any more,it looſens then 
piving occaſion to a new Dz:aſtole ; whit! 

egins when the heart leaves ation, ani 
is done whillt the heart is quiet, and till i 
begin a new contraction, 

The Dafoe and Sy/ole being tFus conf 
fidzred, a blind man may ſee that the opi 
nion of the venerable Noctor narv:y is 
eſtabliſh'd with moſt firm reaſons , andſWui 
that it muſt be concluded that whilft rheſor 
D:aſtole 1s perform'd , that the beart is adi! 
reſt, that the ventricles are fill'd and b( 
come larger, that the walls are extended 
and grow thin, and that it ſelf is aug 
| mented in bigneſſe according to all its di 
menſions and that in the Syſfole it doe 
move it ſelt by its own proper action, its 
evigorated , by contraction the walls offi 
it are incraſſated, it ſelf minorated, it ad 
vances its point,the ventricles are ſtreight 
ned, and by ſqueezing are emptied , the 
blood is thraſt out into the: arteries , and 
they in the mean time advance theraſelve 
into a Dza/tole, at that time whea theWur 
ears are erected, 

; T keſe 


of the Heart. 


Theſe things will be more manifeſt, if 
n a hvely body you conſider, that the 
ides of the bcare doe not fall, nor that 


ight or lett ſides, but thar this happens 
nely in dying creatures, examples of 
yhick vratls Harvey alleges, that 
he time of the proper motion of the 
art, and its reſt might be more evi- 
ently diſtinguiſh'd , and that be might 
he more evidently demonſtrate whilſt all 
he ations are ſlow, that the hears does 
nove' and contract it ſelf in the Sy- 
ule; and reſt from activn in the D#- 
foles 
By a ſound Animal theſe things are fo 
n{vickly performd,chat ſcarce has the hearr 
heone irs contraction, but it is ſtreight 
acFſill'd 'again by the urgency of the blood 
rough thoſe open wayes , and contra- 
tion of the ears, in the twinkling of aney, 
nd ſometimes ſooner, to that it is a hard 
bins to diſcernthe filling and emptying, 
not impoſlible. 
I rue it is, that at the ſame time blood 
F2ps out of the wounds of the hearr and 
terie, in the SyFole of this, and Diaſtele 
'that, by the urgency or contraction of 
e heart; for this being empty, whullt ic 1s 
l'd and uplifred by the ear 4nto a grea- 
resfiſer quantity » although the blood come 
heſſuc 1n the mean time, yer it comes not 
out 
ſe | 


Mi: falls flagging, looſe and ſoft towards the 
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ſtole, ought to come out in the tollowin 


A Diſcourſe 

out with leaping, for the ation of che: 
is not ſtrong enough ; then the verrrich 
which are empty, and mult be fill'd agai 
hinder the leaping of it; but the more to 
cible contracive ftrength of the bear 
makes the blood leap out through bot 
wounds, out of its own wound in ſqu 
Zing out the blood, our of the wound ( 
the arterie, when itextends it by imple 
tion. 

Let us likewife adjoyn our argument 
by which we think Dr. Harveys opinig 
may be confirm'd. 

If the blood were rarified, and acquir 
greater bulk in the right ventricle (letth 
jJame be ſaid of the aorza) Nature oup 
to have given a greater orifice to the fc 
mon'cal arterie , which might be wide 
nouph for the paſſage of the blood ; th 
very quantity which enter'd inthe D:; 


Syſ/tole,the bulk of which,it it be augmer 
red,it ſhould need a greater outlet, accor 
ding to the augmentation ot the blood 
no leſſe than we ſee the hole of the »: 
cava by which it is joyn'd to the heart 
aniwers to the bipneſle of the part whic 
is above the heart, and likewiſe to ! 
which is below the heart. 

Moreover it ts certain,that according t 
de Cartes his own confeſlion the ears hav- 
a contrary motion to the hrar;, and dc 

: fat 
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ie -offiig when it is raiſed, and indeed at that 


riclStime when the Diaſtole of the heart is ac- 
1gaording to Harvey, they are emptied and 
© onal, bur when by its contraRtion it ſtrikes 
v*VShe breſt, they are fill'd and fwell'd. From 
dotiMheſe things it manifeſtly appears, that it is 
queeWo be concluded, that at that time when ir 
id offirikes the breaſt it moves it ſelf by contra 
npleMion, it thruſts out the blood into the ar- 
eries, and is in its Syſtole, but when it de- 
iſts from this aRion, and is at reſt, ir is 
i'd with blood and extended the cavities 
are made larger,the ſides made thin- 
ner, that all ofitin its bulk, and 
according to all its dimenſions, 


nent 
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uir' 
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up is augmented, and 1s in its 
pncy Diaſtele,far otherwiſe than 
det che moſt famous man 
z th thinks. 
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The Firſt 


ANATOMICAL 
 _EXERCITATION 


Concerning 


The Circulation of the Bil, 
70 JOHN RIOLAN. 


(af Here did come forth not 
5 many moneths agoe a 
Iittle piece of the moſt 
famons R1olar's, concer- 
ningAnatomie and Dif- 
04 77 eaſes; for which, as 
being ſent ro me by the Author himſelf, I 
return hearty thanks ; Seriouſly I do con- 
gratulate the felicity of chat man in under- 
taking a thing very commendable. To 
open to the view the feats of all Diſeaſes, 
5a work not to be atchicy'd bur by a di- 
vine wit; Truly he undertook a hard tack, 
that has ſet thoſe Difeaſes, which are al- 
moſt obſcure to our underſtanding, before 
our eyes. Such endeavours become the 
Prince of Anatomiſts ; for there is no Sci- 
| K 2 ence 
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Anatomical Exercitatsons, Concerning 


ence which has not its beginning trom 
foregoing knowledge, nor any knowledge 
which is not beholding to ſenſe for its or. 
ginal : For which con the buſineſs it ſelf 
and the example of ſo worthy a perſon re: 
quir*d my pains, and did invite me 1n like 
manner to put forth and joyn my medici- 
nal Anatomie, being chiefly fitted for Phy. 
{ical uſes , not with the fame intention 2; 
he, by demonſtrating the places of difez. 
ſes,from the dead bodies of healthful mer, 
and rehearſing the divers ſorts of diſeale; 
incident to thote places , according to 6 
ther mens opinions , which he ought to 
have !cen there ; bur that I might under: 
rake to relate from the many 'diſſeRiorn 
of ſick bodies and the moſt prieyous ani 
wonderfull diſeaſes of dead perſons , i: 
what manner, and how the inward pat 
of chem are chang'd, in place, bigneſle 
condition , figure, ſubſtance, and othe 
ſenſible accidents, from their natural fort 
and appearance, which all Anatomi 

commonly delcrib*d,and how diverſ]y ar 
wonderfully they are affeted. For as tli 
diſſeHion of healthfull and well habit 5 
bodies conduces much to Philoſophie an 
right P byſiologie, to the inſpeRion of d [1 
teaſed bodies conduces chiefly to Path 
logical Plilotophie. For the Phyſiologic h 
contemplation of thoſe things which a] *' 
according to Nature, 1s firſt co be = ſo 


The Circulation of the Bloog, 


by the Phyſician, for that which is accor- 
ding to Natureis right, and is rule both to 
itſelf and that which is amifſe ; by che 
light of which, errors and preternatural 
diſeaſes being defin'd, Pathologie is more 
clear, and from Pathologie the uſe and 
art of adminiſtring Phyſick, and occaſions 
of inventing many new remedies doe ocur. 
Nor will any man beleeve how much in 
diſeaſes, eſpecially ſuch as are Chronical, 
the ies are chang'd, and what mon» 
ſtrous ſhapes of the inward parts are be- 


gotten by difeaſes: And I dare ſay the 


opening and diſſetion of one conſump- 
tive perſon, or of a body ſpent with iome 
antient or venemous diſeaſe, has more en- 
rich*d the knowledge of Phyſick, than the 
diſſeRions ot ten bodies of men that have 
been bang'd. | 
Yet doe not I diſallow of the moſt fa- 
mous and moſt learned Anatomiſt R:9/ar 
his purpoſe, but think it highly to. be com- 
mended, as being very profitable for Phy- 
ſick, that he does illuſtrate the ?hyſiolo- 
gical part; yer did I think that it would 
not be eſſe profitable to the art of Phy- 
ſick if I ſhould ſer clearly before your eys 
to be leen, not only the places , but like- 
wiſe the diſeaſes of thoſe places, and res 
hearſe them, after I had well view'd and 
obſerv'd them, and from my many dif- 
ſetions declare my experience. 
- KN 1 But 
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Anatomical Exercit ations, corncermu? 


But ſuch thinss in that Book con- 


cerning theCirculation ot the blood found 
out by me, which are tranſlated, and ſeem 
to reflect onely upon me , muſt firtt and 
chiefly be taken into conſideration by me, 
For ſo great a mans judgement, concer- 
ning ſuch a weighty buſineſle, is not to be 
ſet at nought ( who is nndoubtedly 
thought the chief, and ringleader of all A- 
natomilts of this age) but the opinion of 
him alone, is more to be weigh'd tor com- 
mendation, than the yerdidts of all others, 
which ſhall either applaud or contradiQ 
me, and his ceniure more to be weigh'd 
and look*'d upon. He then in his /6. 3, 
cap, 8. Exchir. acknowledges our motion 


of the blood in Animals, and takes part 


with us, and is of our opinion, as coneer- 
ning the circulation of the blood : yet not 
altogether, and openly ;; for he ſays, 1b. 
2. Cape 2t. That the blood in the port 
vein contained, admits .no circulation, 
4s the blood, in the vena cava, and 
in 756, 3.cap. $. That thereis blood which 
is circulated, and circulatory veſſels , to 
wit, the 497t2 and the venacava, yet he 
denies that the branches of them have a- 
ny circulation; Becaxſe, ſays he, tbe 
blord rnnnins out into all the parts of th: 


fecrd and third region, Saves there for 


n4trition, nar does it flow back to the Creae 
ter veſſels, but bring pinck?4 back by force) 
: Wie ? 


Co » oY mes * 


T be circulation of the Bleod. 


ben the greater veſſels are in great want of 
lod, or when it returns with a ſudden 

rce,or exſtimnulation, to the greater circum 

tory veſſels. And ſoa little after, hee 
ber or no the blood of the veins, dves per- 
etwally © or naturally aſcend , or whether 

returns to the Heart, or Whether the 
lood of the Arteries do deſcend, or vo fron 
he Heart,yet if the leſſer veins of the arms 
ud leggr be empty, the blood of the veins in 
uccefſion filing the empty places, may d-ſ= 
end, which (ſayes he) 1 have clearly de- 
juſtrated againſt Harvey avd Wallzus. 
nd becauſe daily experience and the aue 
hority of Galen does confirm the Anafto- 
moſis of the veins & arteries, &the neceſſi- 
y of the Circulation of the blood; ? »w ſee, 
ſayes he, how the circulation of the blood 
coms about,Wwithout the conf fon of humors; 
or the perturbation of antient medicine. 

By which words it is known, for what 
cauſe the moſt famous man would partly 
acknowledge, partly deny the Circulation 
of the blood, and why he endeavours to 
build a reeling and tottering opinion of 
Circulation. Leſt, for{ooth, he ſhould de- 


ſtroy the antient Phyſick, and not mov'd 


by truth, which he could not chule but ſee, 
but rather for fear he ſhould violate the 
antient rules of Phyſick, or perchance , 
leſt he ſhould ſeem to reſume or retract 
that Phyſiologie which in his Azthropelo- 
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Anatomical Exercitations, concerning 


gia he had publiſh'd before. For the Cir- 


culation of the Blood does not deſtroy 
the antient Phyſick, but furthers it; rather 
it ſhows the Phyſiologie of Phyſiciang, 
and the ſpeculation of natural things, 
and difallows the Anatomical doQtrine of 
the uſe and ation of the heart, /u»gs, and 
the reſt of the intrals ; and that theſe 


things are ſo, will appear partly out of hi 


own words, partly out of thoſe things 
which I ſhall here ſer Cown ; namely,that 
the whole blood . in whatſoever part of 
the body living it be, does move and ſhift 
place ( as well chat which is in the greate: 
veins, and their branches and fibers,as that 
in the poroſities ofthe parts in any region 
ofthe body) does flow to the hears , & 
flow from the hear, without interruption, 


inceſſantly, and never continues in one 


place without damage; though 1 do not 
ſay, but in ſomeplaces it moves ſlower, in 
ſome faſter. 

Firſt then, the moſt learned man de- 
nyes only that the blood contain'd in the 
Porta does circulate, which he could nei- 
ther have denied nor diſapproved of, it he 
had not pafſ'd over the force of his own 
argument : for he ſayes /5b. 3. cap. 8 /f 
5 every pulſation the heart receive one 
drop of blood, Which it expels intotbe aorta, 
and does make two thouſand pulſations in as 
hour, there muit needs a great deal of m_ 

vaſ! 
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The Circulation of the Bloogs 


paſſe through, He is likewiſe forc'd 
toaffirm the ſame of the meſenterie , ſince 
chrough the ce/iacal arterie, and the mwe- 
ſenterial arteries, there is thrulc in more 


chan one drop of blood at every pullati- 


on, and is forc'd againſt the 1eſenteric and 
its vers; inlomuch that it mult either go 
out at&cordinp to che juſt proportion of 
that which enters, otherwiſe the branches 
of the Poi ta would burit at laſt ;. nor can 
it(for the reſolution of this Goubt)be pro- 


bably 1aid, or poſſibly be, that the blood. 


of the me/enterie ſhould vainly, and to no 
purpoſe, ebb and flow through theſe arce- 
ries, like an Exripms ; nor the relapſe 
trom the meſenterie by thoſe paſſages 
and tranſplantation by which he would 
have the meſenterie diſgorge it lelt 
into the aorta, likely to be true; nor can it 
prevail againſt that which is entring Þy 
contrary motion; nor can there be any vi 
ciſſitude, where it is moſt certain that 
without incerruption, and inceſſantly, 
there is an influx; but is compelld by the 
ſame neceſlity, by which it 1s certain,that 
the beart doth thruſt forth the blood a- 
5ainſt the menſenteria, Which is moſt ma- 
nifeſt ; for ctherwiſe, by the ſame argu= 
ment, they would overthrow all Circula- 
tion of the blood , if thus he ſhould, with 
the ſame likelihood of truth , affirm that 
' ko0 in the venrricles of the hears , namely 
in 
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Anatomical E xercitations, concerning 
in the Sy/tole of the heart the blood is 
driven into the aorta, and inthe Diaftole 
returns, and the aorta disburthens it ſelf 
into the ventricles of the heart, as the 
wventrecles again into the 4orta » and ſo 
neither in the hear; nor in the meſenteric 
ſhould there be any circulation , buta flux 
and reflux, by turns, is turned up and 
down with needleſſe labour : Therefore 
if of neceſſity in the heart is proved the 
circulztion of the blood, for the reaſon a- 
toreſaid prov'd by himſelt, the ſame force 
of argument takes place likewiſe in the 
»eſenterie ; butit there be no circulation 
in the m-ſenterie , neither is there in the 
heart, for both theſe aſſertions, namely, 
this of the heart, that of the meſenterie, 
hangs upon the force of the ſame us 
ment, onely changing the words , and is 
e{tabliſh'd, and falls in like manner. 

He ſayes, that the Sigma-like portals 
do hinder the repreſle of the blood in the 
heart, but there are no portals in the we- 
ſenterie, 

I anſwer, neither ts this true ; for in the 
{pl-nick branch , as ikewiſe ſometimes in 
others, there are tound portals, Beſides, 
portals are not all times requiſite in the 
more profound ve?»s, nor are they found 
in the deep vcins of the joints, but rather 
in the skin vesns; for where the blood 
flowing out of the leſle branches is prone 

na* 


The Circulation of the Blood. 


ficiently hinder'd from return, bur 
here the paſſage heing open, it is 
orc'd ; What need is there there of por- 
:s 2 But how much blood at every 
ulſation is ford into the meſexte- 
ie, is reckoned accordins to the ſame ac- 
ount, as if with an indifferent /igatwre 
ou ſhould in the carprs bind the weing 
omming out of the hand, and entring in- 
othe arzeries; (for the arteries of the me- 
exterie are greater than thoſe of the c2-- 
7:5) if you tellat how many pulſations 
he veſſel and your whole hand ſwell to 
their greateſt bigneſle, dividing and ma- 
king a ſubduction, you ſhall find much 
more than one drop of blood come 1n at 
every pulſation, notwithitandins - the 
ligztwrez nor can it return, but rather that 
in filling the hand it torcibly diſtends and 
\welsit, we may: by calculation gather, 
that the blood enters the e/cxrer:e in the 
ſame quantity, if not in a greater, by how 
much the arteries of the meſenteric arc 
oreater than thoſe ofthe carjus, Andif 
any ſhould bur ſee and think with himſelf, 
with what difficultie and pains, comprel- 
fions, /igatwres, and ſeverail means the 
blood is ſtaid,that leaps forcibly our of the 
jeaſt ar'enie which 15 cut or broken, with 
whatſtrensth ( as if it were ſhot out of a 

ſpout) 


le . A Fe 
je Fowprefiion ofthe mw/cles about it it is 
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ſpout ) it throws off , and drives awa - 
or paſſes through all the bindings, I thin,” 
he would ſcarce beleeve that any part « 
blood which only enters, could again{ 
chis impulfion and influx paſſe back agair 
being not able to drive it back wich force 
For which cauſe, conſidering theſe thing 
with himſelf, I beleeve it would not ever 
enter his mind to imapin that the bloo( 
out of the veins of the parra could cree; 
back by theſe ſame wayes, and fo disbur 
then it ſelf into the 1Meſenteri:, againlt 
forcible and ſtrong an influx into the « 
gericie 
Moreover, if the moſt learned man be- 
fcve not that the blood is mov'd and 
chanp'd by circular motion, bur being till 
the ſame, it ſtands an1 mantles in the 
branches of the we/enterre ; he ſeems to 
ſuppoſe, that there is a two-fold blood Iſl 
divers.and ſerving to divers uſes and ends, 
and therefore it is of divers natures in the 
vena Dorta and cava, becaule one of them 
for ics preſervation needs circulation , the 
other need- not, which neither does it ap- 
pear, nor does he demonſtrate it to be 
rue. | | 
Beſides the moſt learned man addes in 
his Exchrria. lib. 2. cap. 18. A foxrth ſort 
of veſſels tothe Meſenterie, Which are cal: 
ld the Vere Latee(invented by Aſſelirs) 
wyich being ſet d»wn, he ſeems to. infer that 
| 41 
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al the natriment being drawn through 
them «s carried to the liver , the forge of 
blood, Which being there — and 
changed into bload, (he ſays in lib.3.cap.$,) 
it i carried to the left ventricle of the bearr, 
which being granted, ſayes he, all the ſcrn- 
les Which were autiently motion d Cconcer- 
wing the ditribmiion of the Chylus , and of 
the blood through the ſame conduit, as ceaſe, 
forthe Vene Latex carry the Chy/ns to the 
Liver, and therefore theſe conduits are a- 


(off part, and can be obſtrutted apart. Butin- 

+ | deed | would fain know how this can de 
demonſtrated to be true ; If this milk de 

«ff transfus'd and paſſe into the /iver , how 


n{ 0 ſÞall it get thence ehrough the cava into 
in the verrricle of the heart ? (Since the molt 
learned man denyes that the blood con- 


: tained in the numerous branches of the 
1 | porta and the /:ver can paſſe, that ſo circu- 
| lation may be made ) but more eſpecially 
-F fince the blood ſeems to be a reat deal 
; I fuller of ſpirit, and more penetrative than 
.N the milk or chy/@ , which is contain'd in 


theſe veſſels, and is hitherto impelPd by 
the arrer1es that it may find out ſome way 
for its ſelf. | | | 

The moſt learned man makes merrtion 
of a certain Treatiſe of his concerning the 
Circulation of the blood, I wiſh 1 could 
ſee it, 1 might perchance recant. 

But if the moſt learned man thought ic 

more 
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more fit to place the circular motion 
the blood in the veins of the porta, an; 
branches of thecava, (. as he ſays in his ; 
Book Chap. 8, [nthe veins the blood ave 
perpetnally and natarally aſcend or retgrny, 
the heat, as lkewiſe that Which ts in 
the arteries deſcends and departs from th: 
heart -I ſay, I do not ſee, but upon this pg 
fition all difficulties which were objected 
of old of the diſtribution of the Chy/w, t 


| blood, through theſe ſame conduits, ſhoul{ 


likewite ceale, that hence forward he 
ſhould not need to enquire apart for , or 
ro tet down veſlels for the chylr ; ſeeing 
as the Hmbilical verns do draw their nu- 
rritive juice from the liquors of the egg, 
and carries it to the nouriſhing and aug. 
mentation of the Chick whilſt ic is yer an 
Embryon, ſo do the meſeraick, veins ſuck 
the c!y/u5 from the inte/fines, and carry it 
ro the /iver, and what hinders us to aſſert, 
that it does the like in thoſe of riper age? 
for all difficulties ceaſe, when there are 
not two contrary mottons ſuppoſed in the 
fame veſſels; but that we do ſuppole that 
there is one contipued motion in the me- 


feraicks from the inteſtines to the Liver. 


I ſhall cell you in another place what is 
to be thought of the vene Latter , when 
I ſhall ſpeak of milk found in feveral parts 
of creatures new born, eſpecially in mane» 
kind, for it 15 found 1n the me/cntert; m 

al 
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all its glandules, as alſo in the chymwrs, 
likewiſe in the arm-pirs and paps of Chil- 
dren; the Midwives milk ouc the blood 
for their health as they beleeve: 

But moreover it pleas'd the moſt lear- 
ned Rolan, not only to deprive the blood 
contain*d in the meſerwterie of circulation, 
but alſo he affirms, that neither the bran- 
ches (of the vena cava, or its arterie , or 
any part of the lecond or third region ad- 
mits of circulation, ſo that only he cals the 
vena cava & the aorta circulatory veſſels , 
for which in his 3 Book Chap. 8. he gives 
a very faint reaſon, Beci#ſe rhe blood, 
jayes he, | rk g into all parrs of the ſecond 
and third region remains there for 0u- 
riſhment nor does it flow back tothe grea- 
ter veſſels, unleſs it be revulſed by the force 
and want of blood in the greater veſſels, or 
flow hack, being ſtirr d with a ſudden force, 
to the circulatory we f{els. | 

It is indeed of neceſſity, that the portio 
which paſſes into nouriſhment, ſhould re- 
main, for otherwiſe it ſhould not nouriſh 


- unleſs it be aſſimilated, & ſtay therein lieu 


of that which is loſt, & ſo become one :- but 
it is not needfull, that the whole influx of 
blood ſhould remain there for the conver- 
ſion of fo little a portion ; for every part 
does not ule ſo much blood for its nou- 
riſhment, as it contains in its vers, arrte- 
ries , and poroſities, nor is it neceſſary 

111 
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Anatomical Exercitations concerning 


in his aflux and reflux that it ſhould 
leave no nouriſhment within-it; where 
fore it is not neceſſary that for nutrition 


it ſhould all ſtay, but likewiſe the moſt 


earned man himſelf,in the very Came book 
in which he affirins this, does ſeem every 
where almoſt to affirm the contrary, el- 
pecially where he ſets down the circulati- 
on in the brain, and by circulation ( ſayes 
he) the brain does ſend back blood to the 
heart , and 9 the h:art is refrigerated. 
After which fort [ikewiſe,the remote parts 
may be ſaid to refrigerat the heart,whence 
alio in feavers, when the parts about the 
heart are grievoully ſcorched and inflam'd 
with teaveriſh hear, laying naked their 
10ints, and throwing off the cloaths , ſick 
people endeavor to cool their hearr,whillt 


(as the molt learned man a ffirms of the 


brain) the blood being refrigerated and 
allayd of its heat,do's chen go to the heayt 
through the verze, and does refrigerat it, 


W hence the moſt learned man teems to 


inſinuate a kind of neceſlity, that as from 
che brains , to there is a circulation from 
all che parts, otherwile than before he had 
openly declar'd. But indeed he cautiouſly 
and ambiguouſly affirms, That the blood 
does not flow back from the parts of the 
ſecond and third region, unleſſe, fays he 
being revuly'd by the force and great want 


ot blood in the bigger veſſels, or that 


does 


The Circulation of the Bled. 
does by a ſudden forcible motion flow 
back to the greater circulatory veſſels, 
which is moſt true, if theſe words be un- 
derſtood in a true jenſe - for by the grea- 
er veſſels, in which he ſays want cauies a 
reflux, I beleeve he underſtands the v:» 
cava, or the circulatory ve:»s, not the 2r= 
teries ; for the arteries are never emp - 
ed, but into the verns,or pores of the parts, 
but they are continually ſtuff d ;ull by rhe 
pulſe of the heart. If all the parts did not 
inceſſantly refund blood in abundance in- 


tothe vena cava, and the circulatory vel- 


ſels, out of which the blood very tudden- 
ly paſſes, and haſtens to the here, rhere 
would quickly be a great want of blood. 
Beſides thar, the blood which is contai- 
ned in all theparts of the ſecond and third 
region, by the force of the blood dire&t- 


ed and driven by every pulſe, is forc'd out 


of the pores into the vezns, our ot the 
branches into the greater veſſels, as like - 


wiſe by the motion and compreſſion of 


the parts adjacent; for that which is con- 
tain'd is thruſt out by every thing contat- 
ning it, when it-is prefſ*d and ſtreight- 
ned : ſo by rhe motion ot the wwſcles and 


the joints, the branches of the veins paſ-- 


ſing between being preſſ'd and ſtreights 
ned, thruſt the blood contain'd in the let- 


ſer veſſels into the greater. 


Burt it is not to be doubted, that the 
S blood 
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Anatomical Exercitations, concerning 


blood is continually and inceſſantly dri. 
ven, and comes with force from the avce- 


_ r8es, and never flows back; ifit be admit- 


ted, that in every pulſe all the arrerses to- 
gether are diitended by the propulſion of 
blood, and that the Dia/tole of the arte- 
ries, as the moſt learned man confeſſes, 
is from the Syſole of the heart; nor does 
the blood once gone forth, return into the 
ventricles Of the heart , by reaſon that the 
portals are ſhut, if (1 ſay ) the moſt lear. 
ned man do beleeve theſe things , as it 
{eems he does, it will caſily be underſtood 
in every part of what region ſoever ; by 
what ſtuffing or impulſion the blood in 
them contained is forcibly thruſt down. 

For ſo far as the arteries beat, ſo far 
reaches the influx and the force, where- 
fore it is felt in all parts of every region , 
for there is a puJſe every where in the tops 
of our fingers, and under the nails, nor is 
there any part in our whole body, either 


. fore with boil or fellon , which does not 


feel the pricking motion of the beating 
of the arterie, and its endeavour to dif 
ſolve the continnum. 

But turther, itis maniteſt, that the blood 
does make a repreſle in the pores of the 
parts, in the skin of the hands and feer, for 
ſometimes in great froſt and cold ſeaſons 
we ſee the hands and joints, eſpecially oi 
toys, ſocold, chat ar the very touch _ 
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The Circulation of the Blood. 
do almoſt reſemble the coldneſle of Ice, 
and are ſo.benummed and ſtiff, that there 
is ſcarce any life in them, nor motion and 
yet in the mean time they are tull of 
blood ſeeming red or blew , which parts 
can again by no weans be warm?d, unleſſe 


by Circulation that refrigerate blood be 


thruſt out, and in its place, new,warm,and 
ſpirituous blood flowing in do foment and 
re-warm the parts, aad reſtore to them 
motion and ſenſe ; for they ſhould never 
be renew'd or reſtor'd by external hear, 
no more than the members of dead per- 
ſons, unlels ſome internal influent warmth 
did refreſh them. T his indeed 1s the chief 


uſe & end of the Circulation of the blood, 


for which cauſe,the blood by its continual 
courſe,and perpetual influence,is driven a- 
bout; namelyzthar all the parts depending 
upon it by their firſt innate warm moiſture 
might be retain'd in life, and in their own 
vital and vegetative eſſence, and perform 
all their functions, whilſt {as the Natural- 
liſts ſay) they are ſuſtain'd and aRuated 
by natural hear,and vital ſpirits ; ſo by the 
help of ewo extremities, hear and cold , 
the temper of the bodies of creatures is 
kept in its mediocrity: for as the breathing 
in of air does temper the too much heat of 
the blood in the /»»g5,and in the centre of 
the body, and cauſes the eventilation of 
ſaffocating fumes ; ſo alſo the blood being 
d 2 hor, 


IJ 
Thr 


af 
{ 


- a tc. _ _ 
an ba eating Ohana > dp, ongpe "0 kn 
a_— gt. 1. 4 abs . 
x EIN © 6b 
7 __ OTE I. ——_— —_ 
oF? 4 IP 1 
6 45d 


27 03» or aps LG 
£ 05 5 


Peg CE 


IS 


Anatomical Exercitations, concerning 


hor, and caſt out through the arteres into 
the whole body, does foment and nouriſh 
the extremities in living creatures,and hin» 
ders them to be extinguiſh'd by the force 
of outward cold. 

Therefore it were injuſt and wonder- 
full, if every little part of whar region ſo- 
ever ſhould not enjoy the benefit of the 
tranſmutation and circulation of the 
blood, for whoſeſake Circulation ſeems 
chiefly to be appointed by Nature. There- 
fore, that I may conclude, for you ſee 
how the Circulation of the blood is per- 
forn'd without perturbation or confuſion 
of the humors, in all the body, and in eve- 
ry part, bothin the greater and in theleſ- 
ſer vellels, and that by nccellicy , and for 
the benefic of all the parts, without which, 
being cold and impotent,they could never 
be reſtor*d, or remain alive. It is enough, 
becaute its clear, that all influence of pre- 
ſervative heat does come through the ar- 
zeries, and is done by circulation, 

For which cauſe moſt learned R:olas 
feems to me, when he ſayes, that in ſome 
parts there is no Circulation, to ſpeak 
rather officiouily,than truth; to wit, that 
he might pleaſe moſt men, and oppoſe no 
body, and that he rather wrote humane- 
ly, than gravely, in the behalf of the truth. 
As he likewiſe ſeems to do ( /ib. 2. cap 8.) 
when he would rather have the blood to 

come 


The Circulation of the Blood. 


eome into the /eft ventricle through the 
ſeptum of the heart,through uncertain and 
hidden paſſages, than through the large 
and moſt open veſlels of che /ungr, be- 
ing made with Portals artificially to hin. 
der its return. [I deſire to ſee the reaſon 
of the 1mpoſltbility and inconv2mience 
which heſays he propounded elſewhere. 
It is a wonder, ſince the Aria and we- 
ma Arterioſa , are ofthe ſame bigneſſe , 
conſtitution , and frame , that their tun- 


ion ſhould not be the ſame. Bur that © 


is very improbable that the great River 
of the whole malle of blood ſhould in fo 
great abundance go into the /eft ventri- 
cle by ſo blind and (mall a winding of the 
ſeptum , which ſhould anſwer both to 
the entrie from the veracave inthe right 
ſide of the heart, and allo its epreſle 
from the left , which do both require 
ſuch wide orsfices. But he has likewiſe 
produc'd thele things ſtagperinply , for 
in (ib. 3.ca 6. be ordains the lungs as a 
ſink or paſſage from the hearr , and he 
ſays , The lungs are affefted by that blood 
which paſſes through, Whilſt its filth 
flowes togeth:y with that blood ; ſo he 
Jayes likewiſe , That the lungs acquire 
corruption by diſtemper'd , and ili-conditi- 
en'dintralls , which furniſh the heart with 
impure blood , Whoſe fault the heart cannot 
help , but by many circulations, He like- 
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Anatomical E xercitations, concerning 


wiſe in the ſame place, concerning letting 
of blood, and ſhortneſle of breath, & com- 
munication of the ve5»s with the veſlels of 
the /u»gs, ſays againſt Galey, {f it be true 
that the blood does naturally paſſe from the 
right ventricle of the heart to the lungs that 
it may be carryed to the left ventricle, and 
ſo to the aorta; and if the Circulation of the 
blood be admitted , who ſees not 5n the dif 
eaſes of the lungs, that the blood flows thi- 
ther in greater abundance, and oppreſſes the 
{nngs, unleſſe they be firit largely emptied, 
every part !aking a ſhare to ea(e them; Which 
wa Hippocrates advice, (roms all parts of the 
body, head, neſc, tongue, arms, feet, to take 


Wo AWAY the blood , that the quantity of 5t 


might be impaired, and that it might be re- 
wulſed from the lungs, and ſo draws out the 
blecd till the body was quite without blood, 
He ſays likewiſe, The Circulation being 


 ſupposd, the lungs are eaſily emptied by 


breathing a vein. If thn counſel be rejeited, 
1 ſee not how it can berevuls'd from thence; 
for if it flow back threuch the vena arterioſa 
into the r1ght ventricle, the Signnoidal por- 
tals hinder it, ard the three-pointed portals 
hinder the regreſs ont of the right ventricle 
into the Vena cava. T her fore by Circulation 
the blood will be exhauſted , by cutting the 
veins of the arms and feet. And likeviſe 
Fernelius his opinion 5u the afeftions of the 
{1n2s i3 deſtroy'd, that blood ts rather $2 he 

| oo 


The Circalation of the Blood. 

taken out of the right arm than out of the 
left , for the b!ood cannet return into the ve- 
14 64va, unleſſe it break through two gates 
and bars Which are placed in the heart. 

He addes moreover in the ſame place, 
(lib. 3. cap. 6+) If the Circulation of the 
blood be admitted, and that it doth paſs of- 
ren through the lungs, and not through the 
midale of the Septum of the heart, there is a 
two-fold Cireulation of the blood to be «(- 


figned, one of which ts perfeted by the heart 


and the lungs, whilſt the blood leaping ont 
from the right ventricle of the heart us cars 
ried throwgh the lungs, tht it may come to 
the left ventricle of the heart ; tor leapt» 'o 
out from tbe ſame inward part, it returns 
to it , then by another) lirger circulation 
flawing ont of the left ventricle of the beart, 
it goes about the Whole body, and runs 
through the arteries and veins ro the right 
ventricle of the heart. 

The moſt learned man in this place 
might have added the third circulation, 
which is a very ſhort one, out of the left 
ventricle into the right, drawing about 
a part of the blood through the coron:# 
arteries and vesnr, by its branches , wikich 
are diſtributed abour the bodie, walls,and 
ſeptum of the heart. | 

He ſays, He that admits of one circul a- 
tow, cannot deny the other. So might he 
have added, nor can he refuſe the third- 
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Anatomical Exereitations, concerning 


For to what purpoſe ſhould the coronal 
«ers beatinthe heart, if they did not 
drive blood thither ? and why ſhould the 
2.14,, (whoſe function and end it is to re- 
ceive blood puc into them by the arrerie-) 
Lut that chey might draw blood: from the 
heart ? Moreover in the or:fice of the Co- 
r6::::4 ar:erie ( as the learned man himſelf 
conieſles, in his third Book and his ninth 
Cl-yprer, ) thereisa perta Which torbids 
ali entrance, and is patent to cgreſle : 
theretore truely he cannot bur admit of EWri 
the ch:1rd Circulacion, who likewile admits EWhi 
07 £605): univerial one, and that the N(p 
blood does iikewiie paſſe through the NP 
{595 and the brain, ( 156. 4+ cap. 2+ ) For Na 
neither can there be an admittance of || c 
blood by pulſation; in all parts of every || / 
region, nor regreſle by the veixs after the || r 
ſame manner, and therefore he cannot de- || » 
ny , but thatthe parts admit of Circula» I « 
| | 

| 

| 

| 


Lion. 

Therefore it is clear from theſe very 
words of the moſt learned man, what his 
opinion 1s, both ofthe Circulation of the 
blood through the whole bodie, as like- 
wiigghrough the /#ngs and the reſt of the. 
parts ; for he that admits of the firſt Cir- 
culation, it is clear that he does not rejet 
the other : For how can it be, that 
he who has admitted of another Circula- 
on through the whole body ſo often, and 

| through 
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hrough the greater circulatory veſſels, 
ould deny that univerſal Circularion in 
znyof the branches or parts of the ſecond 
xr third regt0n? As it all the veins & thoſe 
oreater circulatory veſlels,as he cals them, 
ere not number*d by himſelf, and by all 
xthers, amongſt the veſſels of the ſecond 
region. Is it poſſible that there ſhould be 
circulation through the whole body, and 
not through all che parts? and therefore 
where he denies it he does it very ſtamme- 


FEriogly, and only ſtaggers and palliates in 


his negations ; there where he affirms he 
ſpeaks underſtandingly and as becomes a 
Philoſopher, and as a skiltul Phyſician and 
an honeſt man, gives his advice in this 
caſe, that in the dangerous dijeaſes of the 


lan the letting of blood is the only re- - 


medy, againſt Galez and his beloved Fer- 
xelircs; in which thing if he had been 


| doubtfull, far be it from a Chriſtian and 


ſo learned a man, to recommend his expe- 
ments to poſterity, to procure death, and 
the hazzard of mens lives, or that he 
ſhould recede from Fernelius or Galey, 
men in high eſteem with him. Therefore 
whatſoever he has denyed of the Circula- 
tion in the meſenterie, or any other part, 
in favour of the antient DoArine of Phy- 
fick, or the Verne Laftee, or for any other 
regard, it is to be attributed to his civility 


and modeſty, and to be pardoneds ; 


33 


24 Anatomical Exercitations, concerning 
T think it does already appear clear]; 
enough, both from the words and the ar- 
guments ofthe moſt learned man hiraſelf 

that there is a circulation every where, 

and that blood whereloever - it is, does 
change place, and paſſe through the vein; 

co the heart; and the moſt learned man 

| ſeems to be ofthe ſame opinion with me; 
Therefore it needs not, yea it were ſuper. 

''  MAuous to bring hither my argument 

| which I have publiſhed in my Book con. ,, 
cerning the motion of the blood, for the 


reje& the circulation in the regions and 
veſſels, which he allows to be univerſalin 
moſt of the parts, . 

It is indeed true, that I did find out of 
the authority of Gale», and by dayly ex- 
perience to be a ref# 91m the Anaſtowmeſir 
of the veſlels, yet fo great a man as he 1s, 
ſo diligent, ſo curious, ſo expert an Ana- 
tomiſt, ſhould firſt have laid open and 
ſhown Anaftomoſes, and thole viſible and 
open ones,and whirlpools proportionable 

| £0 


further confirmation of this truth, which . 
are taken both from the frame of the vel. i , 
ſels, placing of the portals, and other ex- i , 
periments and obſervations ; eſpecially I. 
lince I have not as yet ſeen the moſt lear- I 
nedd mars Treatiſe of the Circulation of 
the blood, nor as yet any of the moſt lear. I ; 
ned mans Arguments, but only a bare ne- 
gation, by which being induced, he ſhould ; 
| 


The C 1culation of the Blood. 


to the imperuous ſtream of the whole 
blood, and the orifices of the branches, 


(trom which he has taken away circulati- 
on ) before he had rejeRed thoſe which 
were molt probable and moſt open. He 
was oblig*d to demonſrate and declare 
where they are, how they are fram'd, 
whether they are not onely fic for the in- 
tromiſſion of blood ( as we ſee the arte- 
ries inſerted in the bladder ) and not for 
the return of it, or what other way ſoever 
they had been. But perchance I ſpeak too 
boldly, for neither the learned man, nor 
Galen himſelt , could by any expetience 
ever behold the ſenſible A»-a/tomoſer, or 
ever could demonttrate them to the 
ſenſe. | 

I did look aſter them with all poſſible 
diligence, and was not at a little charge 
and pains in che ſearch of the Anaſtome- 
ſes, yet could I never find that any veſlell, 
aamely the arter:e:, rogether with the 
veins, were joyn'd by their orifice» : I 
ſhould willingiy learn from others who 


aſcribe ſo much to Gale», that they dare ' 


ſwear all which he 'ays. - Nor is there any 


Anaſtomoſi- inthe liver, milt, Inngs,remns, . 


or any other of the intrals, ajthough 1 
did boy! them rill the whole Parexchyme 
was made mouldering, and like duſt was 
ſhaken off, and taken away with the point 
of a needle, from all the fibers of the = 

els, 
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ſels, ſo that I could ſee the fibers, and thy 
laſt grains of every diviſion. I dare there 
fore boldy affirm, that neither the vey 
porta has any Anaſftemoſes with the cav, 
nor the vesns with the arteries, or the c, 
pillar brawches of the pore of the cholley 
barg, which are diſpers'd abont all the flat 
of the /iver with the veius. Only this you 
may obſerve in a treſh /iver, that all the 
branches of the vez cava which creep 
through the whole bunch of the /iver, 
have :wnicles pierc'd with many hole 
like a ſive,as it is in a ſink,fram'd lo for the 
receiving of the blood which falls down, 
The branches of the Porra are not ſo, but 
are divided into ſtems, and how that both 
the diviſions of theſe veſſels,the one in the 
flac, the other in the gibbous part, doe 
run round to the very furtheſt riſing 
of that intrall without any Anaſte- 
moſes. | 
Only in three places doe 1 find that 
which is equivaſent to an Azaſtomoſir. 
There riſes in the brain, from the ſoporall 
arteries creeping down into the Baſrs,ma: 
ny and unintangled fibers, which afcer- 
wards make up the plex choroz,and pal- 
ſing through the ventricles doe at laſt end 
in the third receptacle, which performs 
the office of a vesoy. In the Fermatical 
veſſels, commonly calld preparatory, lit- 
tle arteries drawn from the preat oy 
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T he Circulation of the Blood. 

jo adhere to the veins preparatory afore- 
Faid, which they accompany , and at 
laſt are ſo receiv'd within their T «ns- 
l:/:, ſo that at the firſt they ſeem both 
to have one and the fame, fo that 
when they' end at the upper part of 
the reſficles where that part paſles 
forth into a point, which is called the 
raricous and vine-like body, we know 
not what to call them, veins or arteries, 
or the ends of both. As likewitle the 
'er ,FWlaſt appearances of the arteries which 
s0e to the Ymbilical vein, are obli- 
terated in the Tanicles of that very. 

W hat doubt is to be made, if through 
ſuch gulphes , the little branches of the 
arteria magna , ſwoln with the impul- 
fon and inſtuffing of blood, could be 
eas'd of ſo great and ſo conſpicuous 
a ſtream ? Nature at leaſt would ne- 
ver have denyed us viſible and ſen- 
ſible paſſages, ſincks and whirlpools, 
if ſhe had had intention to have tur- 
11. ned all the flux of the blood thither, 
allY and by thac meanes have deprived 
1a" the leſſer branches, and the folide 
'I- parts of the benefit of the influx of 
i- © blogd. 


nd Laſtly, T will ſet down one expe- 


ns FF riment, which ſeems to be ſufficient 
al © for the clearins of the Anaſtomoſes;, 


CF and for the overthrowing of their uſe, 


ie and 


CA en, ; * 
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A notowical E xercitations ” goncerning 
and of the paſſage of the blood , and r 


curn of it out of the vezxs into the « *c0 
teries, by thoſe wayes, Kone 

Opening the breaſt of any creatureſſſ,,y 
and rying the vers cava by the hear Yn; 
ſo that nothing can pzſle that way in{6;, 
to.the herrr, and preiently cutting the 


00! 


con 
jugular arteries , not touching the veindf,,q, 
on neither ſide, It by giving vent you yo. 


ſee the arteries emptied, and not the 
veins too, I hopeit will be clear that 
the blood is carryed out of the vein 
into the arter:es, no where but through 
the wentricles of the heart. Other. 
wile ( as Galen has obſerv'd ) ina littl: 
ſpace we ſhould ſee the ve:ns emptyed, 
and deſtitute of blood by the efflux of 

the arteries. 7 
In what remains, &/an, I both cor- 
gratulate my ſelf and you, my ſelf for 
your opinion, with which you have a- 
dorn'd my Circulation , as likewiſe 1 
return to you exceeding thanks for your 
learned, neat, ſuccin& piece which you 
jent to me, than which there is nothing 
more elegant, and both owe and deſire 
ro rerurn deſerv'd commendation, but [ 
confeſs I am not able for ſucha charge. 
For I know the name of Kolar will afford 
more praiſe to me in its ſubſcription, than 
my praylſes, which I wiſh as great as may 
de,can do to his Erchiridion, The famous 
| book 
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The Circulation of the Blood. 
zook ſhall outlive all memory, and ſhall 
ecommend your worth to Poſterity 
zhen all Monuments ſhall periſh. To ic 
you have very handſomly adjoyn'd the 
Anatomy of Diſeaſes, and have very pro- 
fitably enrich'd it with a new Treatiſe 
vEoncerning the Bones. May you, moſt 
Eworthy Man, continually increaſe in this 
UW rour worth; and love me, who wiſh 
he thar you may be both happy and long 
a liv'd, and that your moſt famous writings 
"may be an eternall Commendation to 


Ml ou. 
of you 
le 
d 
William Harvey. 
Þ 
f 
I 
= - _ RR ANCE ON PEAR 
} 
A N ©O- 


HDD Gs ATA 4% rg T —— 
ww" — A l 
- i. —_ _ 
G RY PAN - ma | 
SS = 4 a + » - 


RL > = 


__ . ©. 


: (0 agen 8 4/2 ns _ - _ 
Py WY * >, * Wo je _ : — 


p wit a >, 
PX 


Aa 
Oe 


EE . A 
OW, NA Ar Q | 


© A FR EN —_—_ 
. 4 MIO 


MM 


4 
PRO - 
> - » pa 
on f | . j | l 
Wyy1 pr y ot \; p j 
* » » ” » % 1 = P > / b - 
a *© = = ww WV > o * = j x , 


9 & Uo 


KL 
wa 


TIC Ae 0095 20 - —— 
FRE — 

( / YA TY . 

ag w? QT Y _ By 
LL Þ & why $ * : .F.. D ' 


_ 


* 
# 


wu 


x TRY 


Fd 


TA 4 6 0 
4a 
Te S\1 49 bs 


30 


ANOTHER 


EXERCITATION, 


T O 
JOHN RIOLAN. 


In Which, many Objetions againſt th _ 
C xr culation of the Blood are refuted. P 


Oſt learned Rzo/av, by tru 
the help of the Preſſe, || an 
many years ago, I pub-Jſ ad 

'D liſhed a part of my 1: de 

P bour : But fince thefff fyr 

dirth-day of the Circu-}U 

lation. of the Blood, al-}ſ| bat 
moſt no day has paſt, nor the leaſt ſpaceſſ it 
of time, in which 1. have nor heard both] am 
good and evill of the Circulation of chef bu 
Blood which 1 found out : Othes rail at do 
it, as a tender babie unworthy to come ell 

' to light ; Others ſay, that its worthy to thi 
de foſter'd, and favour my writings, and} pri 
defend them ; Some with preat diſdain 
oppoſe them; Some with mighty ap-ÞÞ wil 

plau!e 
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plauſe protect them ; Others ſay, that I 
have abundantly by many experiments, 
obſervations, and ocular teſtimony, con- 
firm*d the Circulation of the blood, a- 
gainit all ſtrength and force of argu- 
mears ; Others think ir nor yer ſufficient- 
ly il 'uſtracted, and vindicated from obje- 
ctions : But there are who cry out, that 
] have afected a vain commendation in 
diſſeRion of living creatures, and do with 
childiſh ſlighting diſpraiſe and deride at 
Frogs and Serpents, Gnats, and other 
more inconſiderable creatures brought 
upon the Stage, and retrain not from 11) 
janguage. Burt Ichiok it a thing unwor- 
thy of a Philoſopher and a ſearcher of the 
truth, to return bad words for bad words, 
and I think I ſhall doe better and more 
adviſed, if with the light of true and evi- 
dent obſervations I ſhall wipe away thoſe 
ſymprtomes of incivility. 

' It cavnor be eſchewed but doggs wil 
bark and belch up their ſurfets ; nor can 
it be help'd, but that the Cynicks will be 
amongſt the number of the Philoſophers : 
bue we muſt take a ſpeciall care that they 
doe not bite, nor infet us with their cru- 
ell madneſſe, or leſt they ſhould with 
their doggs teeth gnaw the very bones or 
principles of cruch. 

Detracors, Momes, and writers ſtaind 
wich railing, as 1 never inceadgd to read 
; | any 


P . o 4 6 ® # , > 13 £1 s« © 
SLSTT \ /\ rat o\ i fa { 


Fe 
| Nv 
BY: 
AY 
W 


PP OESEEONILES 7; OY Pos 1-13-20 
, % LE J 
< 4 . 
*» Bo - bd L 
AV LF Ls . 
$ +4 > $a þ we) 
T L in, (| +**R, L '* 


IM» 
LA 


_ =. 
Ops 6/5 AN OE re" ES 
- 2 4 _. 
» ow : 
® > = 
wW w 
: > W'W : 


em. a. 


bd. 

I } I ORE 
TT, STIL Ns 

\ > wu 

. Wav [ 4a!\ (Y 


al 
pry 


_ 
Fl 
we - - - 


4 Vo —_ 
|. A, 


_ 


TY 


_ 
$ nay 


5 
As 


T 
w 


RF 


—_ 


W 


: 
. ; 
"I , 
®; 
7 
IF 
: + 
> $409 
WY; 
SÞ- - 
$"'Y 
"$4? 
P 12k; 
EDT, % 
Fe f 
> 
— ” 
Js +: 
Vs 
y #4 
L087 + 
DE 1} 
. 
? 
. 
+ 


DE No” 5g 
4 ”" Nw 1 + >» a 
>} * —_— " ns Pe og 
ſe - "a "Gy Cala 
b> bigs Wes —_—y 
i Rf CST? hy 
Fe; WED H I; 
£ 


CO OT ERISS 
TV cnet bo 
” ON Mer Rr, rs hs 


ID = 


<tf! dies, ”" 
+ 


» Co CNET, ES UA mr. a4; wa, 4 
- «64 - v3 
- C ” 


Anatomical Exercitations, contermug 


any of them (from whom nothing of ſoli- 
dity, nor any thing extraordinary is to be 
hop'd for, but bad words) ſo did I much 
leſſle think them worthy of an anſwer : 
Let them enjoy their own curſed nature, 
I beleeve they will find but a few tavouras 
ble Readers; neither does God give wi- 
dom to the wicked, which is the moſt ex. 
cellent gift, and moſt to be ſought for. 
Let them rail on (Hill, till they be weary(if 
not aſham'd) of ic. 7 

If you will enter with Heraclirus in 
Ariſtotle into a work-houſe ( for ſo I will 
call it ) for inſpeQion of viler creatures, 
come hithet , for the immortal gods are 
bere likewiſe ; andthe great and Almigh- 
ty Father is ſometimes moſt conſpicuous 
in the leaſt and moſt 1nconſiderable crea- 
cures: | 5 | Ee 
. In my book concerning the motion of 
the hear: and blood in creatures, I only 
chole out thoſe things out of my ma- 


ny other obſervations, by which I either 


thought that errours were contuted, or 
truth was confirm'd ; I left out many 
things as unneceſlary and unprofitable, 
which notwithſtanding are diſcernable by 
diſſetion and ſenſe; of which 1 ſhall now 


. adde ſome in few words, in favour of 


thoſe that deſire to learn. 'The great au- 
tority of Gales is of ſo much account with 
Every body, that I ſee many make a difh- 


Ps ont. BS oe on Ge. a 


LJ 
6 ad 


ts HIS 
YL A'CT 
"OG & © _ 


Tbe Circulation of the Blood, 33 
« | culty as concerning that experiment of 
Galen of the ligature of the arterie above 
the pipe,thruſt within the concavity of the 
arterie, by which it is demonſtrated, that 
e, | the pulſe of the arterie comes from the 
2« | facultie pulſifick,and that it is tranſmitted 
ſ. | from the heart by the rwnicles, and not by 
x. | the impullion of the blood within the 
r. | Concavities; and theretore that the ar- 
if t2erres are itretch'd as bel:owes, not as 

baggs. ; 

N his experiment is mentioned by FVe/a- 
ill {:5, a man very sKiltullin Anatomy , but 
5, neither Gatex nor YVeſa/ius ſays, that they 
refſ| tryed this experiment, which I did ; only 
h-  Yeſalizs preſcribes it, and Galen counſells 
us || it to thole that are deſirous to find out 
a-| che truth, not thinking, nor knowing the 
If difficulty of that buſineſſe, nor the vanity 
of | of it whea it is done, ſince although it be 
ly | perform'd with all manner of diligence, it 
a- | makes nothing to the confirmation of that 
er | opinion, which affirms That the tunicles 
or | are the cauſe of pulſarion , but rather 
ny | ſhows Thar it is fer a-work by the impul- 
ec, || ſionofthe blood. For ſo ſoon as above 
by || the reed or pipe you have with a band ty- 
we || ed the arterie, the arterie above the /iga- 
of || t#re is preſently dilared by the impulſion 
u- || of the blood beyond the mouth of the 
ch || pipe, trom whence both the flux is ſtop'd, 
fi- | and che impulſion reverberated , fo thar 
EE oo oo the 
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Anatomical Exercita ions, concerning 


the arrerie under the band does beat with 
very little appearance, becauſe the force 


_ of the paſſage ofthe blood does no way 


aſſiſt ir, becauſe it is return'd abovyethe li- 
gature ; but if the a*terie be cut off below 
che pipe, you ſhall ſee the contrary, froin 
the leaping of the blood which is thrown 
out, and driven through the pipe, as in an 
Aneuriſm I have oblerv'd to come fro the 
exeſton of the twvicles of the arterie, this 

(whilſt the blood is containd within the 
membranes)hath a contentive veſlel of its 
flux preznaturally made, not of the dilated 
r1nicles of the arterie, but of the circum- 
poſition of the membrane and fleſh. You 

ſhall ſce the inferiour ater5es beyond this 

Aneuriſm beat very weakly,whilſt above, 

and eſpecially in the Aneuritm it ſelf, the 
pulſations appear great and vehement, 
although we cannot there A that 

the impulſe or dilatation is made by the 

zunicles of the arterie, or by com: 

munication of the faculty of the Cy/f, 

bur meerly by the impulſion of the 

blood. 

But that the error of Yeſalss, and the 
imall'experience of others may the more 
clearly appear, who affirm ( as they 1- 
magine)that the part under the pipe does 
not beat when the band is tyed, I ſpeak 
by experience,if you make the experiment 
cighely that it will, and whereas they _ 

Cnr 


The Circulation of the Bleo {, 
that upon the untying the band the arte- 
ries below do bear backwards, I ſay that 


che part below beats leſſe when you have 


antyed it, then when it istyed. 
But the effuſion of blood which leaps 


out of the wound confuſes all, and makes - 


the experiment vain and to no purpoſe, ſo 
that there can be no certainty demonſtra- 
ted, as I {aid, by reaſon of the blood. Bur 
i: (and this I know by experience ) you 
lay open the arterie , arid hold with your 
finger clole that part which you cut, you 
may' at your pleaſure try many things 


which will evidently make the truth ap- 
pear to you. Firſt, you ſhall feel the 


blood, being forc*d, comming down in- 
to the arterie, by which you ſhall ſee the 
arterie dilated;as likewiſe you may ſqueez, 


out and let go the blood as you pleaſe : 


It you open a little part of the orifice and 
look narrowly to it., you ſhall ice the 


| blood at every pulie to be thrown out 


with a leaping, and as we ſaid in the ope- 
ning of an arterie, or in the ferforarion of 
the heare , you ſhall ſee the blood to 
be thrown out. in every contraction of 
the heart, in the dilatation of the ar- 

tersee | 
But if you ſuffer it to low with a con- 
ſtane and continuill flux, and pive it leave 
to break out, either through che pipe, or 
by che open orsfice , = the ſtreaming of 
3 it 
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it both by your fight and by your touch || f 
you ſhall find all the ſtroaks, order, vehe- 4 
mency, and intermiſſion of the hear; juſt 


as you might feel in the pulſe of your p 
hand warter iquirted through a ſyringe at N . 
divers and ſeverall ſhootings, ſo you may || , 
perceive both by your ſight and by its mo- I} _ 
tion, the blood leaping out with a vary- || . 
ing and unequall force. I have ſeenit NF - 
ſomerimes 1n the cutting of the jugular ar N » 
teric break out with ſuch force, that the R 
blood being forc*d againſt the hand, did F , 
by its reverberation and refraction, flye Nh x 
back tour or five foot. : 
But that this doubt may be more clear, | - 
that the pullifick force does not flow I} , 
through the Turicles of the arteries from 
the heart, 7 havea little piece of the ar- ; 
terie deſcendant, rogether with two cru-  , 


rall branches of it, abour the lensth of a 
ſpan, taken out of the body of a very wor- 
thy Gentleman, which turn'd to be 4 
bone like a piye, by the hollow of which, 
whilſt this worthy Gentleman was alive, 
the blood in its deſcent ro the feet did 
agitate the arteries by its impulſion ; in 
which caſe nevertheleſſe, although the 
arterie were in the ſame condition as if it 
had been bound or tyed above the little 
conduit-pipe,according to the experiment 
oi 5.41ew, that it could not either be dila- 
tated in that place, nor ſtreightned like a 

= pair 
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The Circulation of the Blood: 

pair of be]lowes, nor from the heart de- 
rive its pulſifick force, to the inferior and 
leſſer arterses, nor yet carry through the 
ſolid ſubſtance of the bones that faculty 
which it had not receiv'd; yetIvery well 
remember that I ofcen obſery*'d whilſt he 
was alive, that the pulſe of the inferiour 
arterie did move in his legs and feet : 
wherefore it muſt needs follow, that in 
1n that worthy Gentleman the inferiour 
arteries were dilated by the impulſion of 
the blood, like baggs, and not like bel- 
lows, by the ſtretching of the rmnicles. 
For there muſt needs arrive the ſame in- 
convenience, and interception of the pul- 
ſifick faculty, the :#ic/e of the arterie 
being wholly converted into a conduit or 
pipe of bone, as might arrive from the 
reed or pipe which was tycd, that the ar- 
terse might not bear, | | 
I knew Lkewiſe in another worthy and 
oallant Gentleman, the ao7r4 and a part 
of the great arterie near the Heart, turn'd 
into a round bone, So Galexs experi- 
ment, or at leaſt one aniwerable to it, be- 
ing not found oat by induſtry, was found 
out by chance, and does manifeſtly evi- 
dence, that the interception of the pulſi- 
fick faculty is tiot intercepted by the con- 
ſtruction or /igatwre of the Tanicles, fo 
that by that. means the arteries cannot 
beat ; and if the experiment which Ga/er 
T 4 pre- 
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preſcribes, were rightly perform*d by any 
it would refute the opinion which Yeſal:> 
24 thought from thence to have confirm'd. 
Yet for this cauſe do we not deny all mo- 
tionto the rtunicles of the arteries , but 
do attridute that to it which we grant to 
the heart, namely, that there is a coarQa- 
tion and a SyFole in the rmnicles them- 
ſelves, and from their diſtenſion a regreſs 
co their naturall conſtitution. Bur if 
this is to be obſerv'd, that they are not 
dilated and ſtreightned for the ſame 
cauſe, nor by the ſame inſtrument, bur by 
ſeverall,as you may obſerve in the motion 
of all the parts, and in the heart, it 
is diſtended by the ear, contracted by it 


| ſelf, ſo che arteries are dilated by the 


h:art, and fall of themlelves. 

So you may make another experiment 
after the lame manner» If you fill ewo 
ſawcers of the ſame meaſure, one of them 
with arterial blood which leaps out, the 
the other with veal blood, drawn out of a 
veix of the ſame Animal, you may pre- 
ſently by your ſenſe, and atterwards too, 
when both the bloods are grown cold, 


obſerve what is the difference betwixt 


both che bloods, againſt thoſe who do 
fancy another tort of blood in the arte- 
»ies than is in the veins; namely they 
do aſcribe to the wvezvs a freſher ſort ot 
blood, I doe not know wbich way _— 

ing 
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T be Circulation of the Blood. 


lng or blownup, ſwelling or bubbling , 


(like to honey or milk upon the fire ) and 
ſo taking up more room. 

For it the blood which is driven out of 
the left ventricle into the arteries ſhould 
be leaven'd, fo as tobe blown up, and 
toam after that manner, ſo that a drop or 
wo ſhould fill all the concavity of the 
grta, no donbt it would when it fell a- 
oain refurn to the quantity of ſome few 
drops (which cauſe ſome do allepe for the 
emptineſs of the arteries in dead men, and 
the ſame would be ſeen in the cory/a 
jull ot er/er:al blood ; for ſo we find that 
it comes to paſſe in the cooling of milk or 
honey. But if in either c-r7/a the blood 
be found of the ſame colour,and congea- 
led, of a not much different conſiſtence , 
and ſqueezing out the whey after the ſame 
manner, and if it take up the ſame room 
both when it 6 hot and whenit is cold , 1 
think it will be a ſufficient argument to 
gatn any mans beleef, and to contute the 
dreams of ſome, that there is neither in 
the bf ventricle any fort of blood diffe. 
ring from that of the rsghe, (as you may 
tind out both by ſenſe and reaſon ) for 
vou muſ} needs likewiſe affirm , that the 
vena arterioſa ſhould equally be diſten- 
ded with one drop of blood foaming up, 
and theretore that chere is juſt ſuch bub- 
bling and leaven'd blood inthe right as ws 

the 
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the /zft, ſeeing the entry of the vena arte- 
r:0/a, and the egreſle of the aorta, is equi. 
pollent and equall. | 

Three things are chiefly ready tobreedf 
this opinion -of the diverſity of blood, 
One is, that in the cutting of an arterie 
they ſee brighter blood drawn out ; Ano. 
ther is, that inthe diſſection of dead boe 
dies they find both the /eft ventricle 
the h2art and all the arteries ſo empty; 
A third is, that they imagine that the ar- 
terial blood is more ſpirituous, and moreſſſ 
replete with Spirits ; and therefore they 
think that it takes up more room : Theſſſ 
cauſe and reaſons of all which things 
why they come tobe (o, by iniſpeRion 15 
perceiv'd. 

Firſt, inſomuch as concerns the colour, 
alwayes and every where blood comming 
through a narrow hole, 1s as as it were 
ſtrained and becomes thinner , and the 
lighter part of ir, and which ſwims above 
and is more penetrable, is thruſt out : ſo 
in Phlebotomie, the blood which ſprings 
out with greater flux or force, and out ol 
a greater orsfice, and flies further, is al 
wayes thicker, fuller,and darker colour'd 
but if it flow out of a little and narro' 
hole, and by drops, ( as it does out ot 
vein when the /sgarture 1s unty'd) it 1: 
brighter, for it is ſtraind as it were, and 


only the thinner part comes out, as in thc th 
bleedinl”® 
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T be Circulation of the Blood, 


leeding at noſe, or that which is extras 
ted by Leeches or Cupping-glaſſes, or 
WF way iſſuing by di:pedeſin, is always 
4 een more bright ; becauſe the thickneſſe 
"Band hardneſſe of the t4nicles becomes 
nore impaſſtble, nor yeelds ſo pliably as 
0 gtvean open way for the comming our 
of the blood: As it likewiſe happens in 
it bodies, when by the fat under the skin 
the 97ifi-e of the vein is ſtop'd, then the 
blood appears thinner, brighter, and as 
if it did low trom an arterie., On the con- 
trary, if you receive in a ſawcer the blood 
hen you have cut an 4"t-r8, if it flow 
freely, it ſhall appear like vena/ blood : 
there is blood much brighter in the /--»gs, 
and ſqueez'd out trom thence, than any is 
found 1n the arre1 ies, 

The emptineſſe of the arteries in dead 
bodies ( which did perchance cozen Ere- 
j/tra:15, infomuch that he thought that 
Wie 7-75 containd only acrial ſpirits 3 
proceeds from hence, becauſe that when 
ihe ings fall ( their paſlages being ſtopt J 
the /#»gs do breath no longer, ſo that the 
blood cannot freely paſſe through them, 
ret the he.trt continues a while 1n 1ts ex= 
pulſion, whence both the /eft ventricle of 
ihe her is more contracted, and rhe ar- 
We tes likewiſe empry,and not filPd by ſuc- 
Fcellion of blood, appear empty : But if 
tne bearr ceilc both at ons tine, and the 
[4nugs 
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Anatomical Exercitations, concerning 
lungs to give paſſage by reſpiration, as it 
itsin thole who are drowned in cold wa. 
ter, or in thoſe who are taken ſudden] 
with unexpeted death, you ſhall find 
both the verns and the arrerces full. 

As concerning the third, of the Spirits 
what they are, and of what conſiſtence 
and how they are inthe body, whethe: 
they be apart and diſtin& from the fol: 
parts,or mix'd with them,there are ſo ma 
ny and ſo divers opinions , that itis n, 
wonder if Spirits, whoſe nature is left [F 
doubtfull, do ſerve for a common eſcayf 
to ignorance : For commonly ignorat 
perſons when they cannot give a reaſo 
for any thing, they lay preſently that it 
done by Spirits, and bring in Spirits 4 
performers in all caſes, and like as bai 
Poets, doe bring in the pods upon tl 
Scene by head and ears, to make the Ex 
and Cataſtrophe of their play. 

Fernelius and others Q> Imagine acer! 
Spirits, and inviſible ſubſtances ; for h 
proves that there are animal$pirits(juſt 
Eraſiftratins proves them in the arrerie 
becauſe chere are little cells in the brainf: 
which are empty, and lince there is no v 
cxwm, he concludes , that in living me 
they are full of Spirits. 

Yet all the School of Phyſicians agrefr 
upon three ſorts of Spirits, that the nao 
ral Spirits low through the wins, they® 
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The Circulation of the Blood. 

il chrough the arreries , and the animal 
hrough the #erves , whence the Phyſici- 
ns lay out of Glen, that the parts tome- 
mes want the coſent of the brain, becauſe 
he faculty, together with its eſſence, is 
ometimes hinder*d, and ſomecime with- 
ut the eſſence. Over and above beſides 
heſe three ſorts of influxive ſpirits, they 
eem to aſſert ſo many more, which are 
;mplanted. But none of all theſe have 
ve found by diſſeRion, neither in the 
Lens , nerves, arteries, nor parts of 
ing perſons. Some make corporeal 
Spirits , other ſome incorporeal Spirits ; 
and thoſe who make corporeal ſpirits 
ometimes ſay, that the blood or thin« 
eſt part of the blood is the conjunAion 
f the ſoul with the body; ſometimes they 
ay, that the Spirits are containd in the 
lood ( as flame in ſmoke ) andſuſtain'd 
dy the perpecuall flux of ic ; ſometimes 
hey do diſtinguiſh them from the blood. 
hoſe that affirm that there areSpirits in - 
orporeal know not how to tread, but 
tkewiſe doe affirm that there are potenti- 


iFal Spirits, as Spirits concoctive, chilifica- 


tive, procreative, and ſo miny Spirits as 


there are faculties or parts» 


But the Schoolmen tell us alſo of a Spi- 


rit of Fortitude, Prudence, Patience, and 


of all the vertues, and the moſt holy Spirit 


for wiſdom, and all divine gifts. They 


think 
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Anatomical E xercitations, concerning 
think too that bad and good Spirits do al 
fiſt, poſſeſs, leave, and wander abroan 
They think alſo, that dileaſes are cauy 
by a Devil, as by a Cacochima. Bur a 
though there is nothing more uncertai 
and doubtfull, than the doctrine which | 
aſſtign'd to us concerning the ſpirits : y 
for the moſt part all Phyſicians ſeem wit! 
Hippocrates to conclude, that our bodieied 
are made up of three parts, containing af 
containd, and enforcingyby the forcing h@[e 
means Spirits. Bur if Spirits muſt be un] yc 
derſtood to be every thing which enforn 
ces ina mans body, whatſoever hath thEm 
power or force of action in living bodieca 
muſt be calld by the name of Spirit ac 
Therefore all the Spirits are not acriallſce 
ſubſtances, nor powers, nor habits, nol; 
1ncorporeal. 

Eur omitting the tediouſneſſe of all off», 
ther fignifications to our purpule. Thoſe 
Spirits which paſſe out through the vega; 
or the arteries, are not ſeparable from the[nc 
blood, no more than flame from the flake 01 
about it. But the blood and the Spirit ſigY ac 
nifie che ſame thing, though divers in elf a; 
ſence, as good Wine and its Spirit, Forfar 
as Wine is no more Wine after it has loſtfy 
its Spirit, but flat ſtuffor vinegar, ſo nei w 
ther blood without Spirit is blood, butÞ:} 
Fa ne; Soar ; asa hand of ſtone oraſſth 


dead hand 1s no morea hand , ſo bloodſ;: 
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The Circulation of the Blood. 
without vital ſpirit is no more to be eſtee- 
med blood. So the Spirit which is chiefly 
inthe arrer#es, and the arterial blood is as 
ics ac, as the Spirit of Wine in Wine, 
and the Spirit of Aqua vite, or as a little 


J fame kindled in the Spirit of Wine, and 


living by nouriſhng of it ſelf. 

IT herefore blood when it is moſt imbu- 
ed with Spirits, it does require and look 
after more room, becauſe it is [well'd or 
leaven'd, and blown up by them (which 
you may.certainly judge in my experi- 
ment which I brought concerning the 
meaſure of the ſawcers) but like wine, be- 
cauſe it has greater ſtrength and force of 
ation and performance, in which it ex- 
cels according to the mind of Hippocya- 


| [es. 


Therefore the ſame blood is in the 
vezns Which is inthe arterses, though it 
be acknowledg'd to be more full of Spirit, 
and more eminent in vital force : bur it is 


J not converted jnto ſomething more acrial 
J or vaporous,as it there were no Spirits but 


aerial Ones,or none that had force but ſuch 
as were flatuous and windy : But neuher 
are the Animal Spirits, natural, and vital, 
which are containd in the ſolid parts, to 
wit,the ligaments and nerves (eſpecially if 
there be ſo many ſeverall ſorts of them ) 
thought to be ſo many aerial forms, or di- 
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Anatomical Exercitations, concerning 


Thoſe who acknowledpe Spirits in the 
bodies of creatures, but ſuch as are cor- 
poral, but of an aerial conſiſtence, or va- 
porous or fierie, of them would I fain 


know, Whether they can paſſe hicher and 


ehicher, backward and forward, as diſtin 
bodies, without the blood 2 Whether or 
no I ſay, the Spirits tollow che motion of 
the blood, asif they were either parts 0 
the blood, or adhering to it by an indii- 
foluble connexion, and an interrupted 
exhalation fo that they can neither leave 
the parts, nor paſſe withoar the infinx, re- 
flux, and paſling of the blood. 

For if. as the vapours attenuated by the 
heat of the water, the Spirits, by the con- 
tinuall flux and ſucceſſion of rhe blood 
become che nouriſhment of the parts , it 
will neceſſarily follow, that they cannot 
remain apart from the nouriſhment, bn 
do continually vaniſh, for that ſame rea 
ſon that they neither low back nor pak 
any way, nor abide, but according to the 
influxion, refluxion, or paſling of the 
blood, as being either their ſubject, vebi 
culum, or nouriſhment. 

Then I would know, how they ſhow us 
that Spirits are made in the heayr, and dc 
make themup , either by the compoun 
ding of exhalations, or vapours of the 
blood ( rais'd either by the heat or con 
cuſſion of the heart. ) Are not ſuch Spi 
| ri 
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T he Circulation of the Blood. 


rits to be thought much colder than the 


blood) ſince both the parts of which they 
are compounded, to wit, air, and vapour, 
are mneh colder ? for the vapour of boy- 
ling' water is much more tolerable than 
the, water it ſelf, and. any flame burns 
leffe:than.the coal of a candle, and a 
wood-coal lefle than iron or braſſe- red 
hot -- | 
Whence-it ſeems that ſuch Spirits doe 
owe thetr heart to the blood, rather than 
the blood- is heated by the Spirits, and 
ſuch Spirits are rather to be deem'd fumes 
and excrements, flowing from the blood 
and body, ( like ſmels ) than workers in 
Nature; eſpecially ſince they being fo 
frail and vaniſhing,do to quickly loſe that 
rertue., which in their original chey re- 
ceive from the blood. | 
 Brom:whence it were likewiſe proba- 
ble that there ſhould be an ex»iration of 
the 4v»gr, by which theſe Spirirs being 


I blown out might be ayr'd and purified , 


and chat. there ſhould be an inſpiration 
into them; that the blood paſſing through 
berwixt the two wentricles of the heart 


J mighr be temper*d by the ambient cold, 


leſt being hearted, and riſing and ſwelling 
with a kind of fermentation, like boylin 


J honey or milk, it ſhould ſo diſtend the 


lungs as to ſuffocate the creature, as in a 


dangerous Aſthma we have often _ : 
To 
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Anatomical Exercitations, coxcerning 


To which Galen likewiſe aſcribes the rea. | 
ſon, when he ſays, that this comes to paſſe || | 
by obſtruction of the licrle «rcerses,name- I 1 
ly the venous and arterious veſſels. { have || *! 
had experience of this , that by affixing I C 
of Cupping-glaſſes, and pouring upon 
them good ſtore of cold water, there has iſ iv 
many been ſav'd, who have been.in dan- ſth 
Ser to be ſuffocated by an A/thwa, Ilth 
have bere, perchance, 4poken-tuficently I th! 
concerning Spirits, which we ought tofno 
define, and ſhow what and how they areſpot 
ina Treatiſe of Phyfiologte, only 1 willth: 
adjoyn. | 

Thole that ſpeak concerning. tnnateſhl . 
warmth, as an ordinary inſtrument otſend 
Nature in performance of all things , andria: 
tell us of the neceſtity of influxive heat, vec: 
co entertain all the parts, and keep themuct 
in life, and:doe acknowledge that it @at- 
not exi{t without aſubjet, becauie'they 
find a movable badie diiſproportionable 
by reaſon of the ſwittneſſe of the flux and 
reflux, ( eſpecially in the paſſions of the 
mind) and becauſe of the ſwitt motion of 
this heat, they introduce Spirits, as bodies 
moſt ſubtle, penetrative and movab 
and juſtas they fay, that from that ordi 
nary inſtrument, to wit, the innate heat, 
proceeds the admirable divinity of Nat 
ral operations: ſo doe they likewiſe ati 
firm,that thoſe Spirits of a ſublimebrigh 
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The Circulation of the Blood, 
#chereal and celeſtial nature, are the 
bonds of the Soul ; as the ignorant com- 
mon-people when they do not conceive 
the reaſons of things, think and ſay, that 
God is the immediate author of them. 

Whence they reſolve, that the influx- 
ive heat does come ſwiftly through all 
the parts, by the influx of Spirit, and 
that it comes through the arteries ; as if 
the blood could not beſo ſpeedily moy'd, 
nor ſo fully noriſh; and in the confidence 
of this opinion they are ſo far advanced, 
that they deny that chere is any .blood 
contained in the arrerzes. 

And with very flight arguments they 
endeavour to ground this, that the arr e- 
rial blood differs from the blood of the 
vexns, Or that the arrterces are fill'd with 
ſuch Spirits, and not with blood, contrary 
to all that which Galen both from reg- 
on and experience brought againſt E- 
af ſtrate. 

But it is manifeſt by our former experi- 
ment,and by ſenſe, that the ar:cr5a/ blood 
$not ſo different; the influx of the blood 
T&nd Spirit with ir being nor ſeparate from 
te blood, but that it flows in one bo- 
ly through the arteries, ſenſe may l:ke- 
riſe make evident. | 
You may obſerve when,and as often as 
be extremities of the hands, the feer, 
nd the ears are ſtiff and cold, and are re- 
V 2 ſtor'd 
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As tomic. il Exercitations , COncerving 
td again by the influx of hear, that i: 


happens that at the ſelf-ſame time they p! 
are colour'd, warm*d, and fild , and F 
that the wei: which were unſeen before F 


doe ſwell to plain appearance , fron , 
whence {ſometimes when they are ſud 
denly warn'd again the parts are ſenſible 
of ſome p:in; from which it appeats, tha 
the ſ:me which by its influx brings hear 2? 
he fame is it thar fills and colours them 
but this can be noching elſe bat blood, ' 
was demonſtrated before. jd 
Curtins offa long arterie of vein an 
body may ſee this evidently by ſenſi 
when he {hall ee the nearer part of th 
vein towards the heart let out no blood 
but the further part pour it 2bundant] 
and nothing but blood (as afterwards! 
my experiment which I ſet down, which 
tryed in the inner jugularic veins.) 0 
the other ſide, cutting an artere, but 
lictle blood flows from the further part 
bur the nearer part ſhoots with a viole 
force mere blood, as if it were out ot 
ſpour, 

By which experiment it is known whic 
way the paſſage is inthem,either this wi 
or that way. Beſides \you'l know wh: N 
{wifcneſſe there is init, what ſenſible mc 


tion, not by lictle and by drops,and wi! yn 
What violence to boot. terr 


But leſt any would make an evaſion, bÞ; g 
| py 


EF 4 v 


; The Cesrculats 1 af the Blazd, 
"Y pretending of inviſible Spirits; Let the 
# [ ifice of the veſlel to diſſcted be ler 
"NY down into a vellel of water or 031, for 
if any aerial thing came out, it would 
break out by viſible bubbles ; for af- 
1 ic this manner Waips, Hornets, and the 
\Y ike Intects, being drown'd or ſuffocate in 
"Woyl, ſend out at laſt bubbles from their 
tail when they are dying: from whence 
it is not improbable that they do take 
breath too whilſt they are alive. 

For all creatures at laſt when they are 
drown*d and ſtifled in the water, when 
they fail and ſick, they ule to fend our 


when they give up the ghoſt. 

Laſtly, it 1s aſſur'd by the ſame experi- 
menr, Thar the porr/s in the veins are ito 
exactly ſhur, that air when ic 1s blown in 
cannot paſſe; much lefſe blood. I ſay 
ir appears to the ſenſe, that neither fen- 
ſibly nor inſenſibly, neither by little, nor 
by drops, the blood is remov'd irom the 
beart by the veins. 

And leſt any ſhould flye hither and ſay 
thus, That this comes to paſſe when Na- 
ture is troubled, and does at beſides 
Nature, not when ſhe 1s leit to her ſelf, 
and as at her own freedom; ſeeing the 
ſame' things appeare ina ſickly and pres 
ternatural conſtitution, which appeax 
in good eſtate of bodie, it is not co be 

; 3x 


bubbles out of their mouth and lungs, 
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Anatomical Exercitations concerning 


ſaid, that cutting off a vein, ſince there 
flowes ſo much blood from the further 
part, that this comes to paſle beſide Na- 
cure, becauſe Nature is moleſted ; for 
the difſe&ion does not ſhut the further 
part, ſo that nothing can get out that 
way, nor can it be ſqueez?d out whether 
Nature be croubled or no. Others doe 
wrangple after the ſame manner, ſaying, 
That althongh when the arterse is cut 
near the heart the blood breaks out in ſo 
creat abundance immediatly, yet for that 
uſe the heart being whole, and the arte- 
t00, it does not alwayes drive the 
..od by impulſion. Yet it 1s more like- 
iv that all impulſion does drive ſome- 
th.ng, nor can there be a pulſe of the con- 
eainer withour the impulſion of ſome- 
thing contained : Yet ſome, that they 
might defend. themſelves, and decline 
the Circulation of the blood, are not 
afraid to'affirm and maintain this; to wit, 
that the arreries in living creatures, and 
being according to Nature,are ſo full that 
they cannot receive a grain weight more 
of blood : and ſo likewiſe of the ventri- 
cles of the heart, Bur it is without doubr, 
when'oever, or how much ſoever the ar- 
teries and veutricles aredilared, and con- 
tracted,they oupht to receive greater im- 
pulſion of blood, and that beyond many 
grains, For if the vemricles be fo di- 
| | "=>. *« enced 


The Circulation of the Bliod. 
tended as we have ſeenin the Anatomie 
of living Creatures till they receive no 
more blood., the hear: leavs beating, and 
continuing {tiff and reſiiting It occali- 
ons death by ſuffocation, 

Whether the blood be moy'd or driven, 
or move it ſelf by its own intriniecall na- 
ture , we bave ſpoken ſufficiently in our 
book of the motion of the hearr and 
blood ; as alſo conceraing the action, 
union, contracqion, dilatation of the 
heart , how it 1s done, and together 
with the Dia/fole of the arteries , ſothat 
thoſe which take arguments from thence 
for contradiction , ſeem either not to uns 


derſtand what is ſaid there, or elle they 


will not try the buſineſſe by their own 
hehe. 

G believe there can not the attration of 
any thing be demoſtrated in the body but 
of the nutriment, which by ſucceſſion of 
parts ſupplies by little & little that which 
5 loſt, as the oyl of a lamp by the flame. 

Whence thact is the firſt comon organ of 
ill ſenfidle attraction & imoulſion, which 
has the nature of a verve, or of a fiber, or 
of a -2uſcle, to wit, that it may be contra- 
Qed, and that by ſhortning of it ſelf it may 
ſtretch out, draw in, or thruſt forward : 
but theſe things are more fully and open- 
ly to be declared elſewhere, 1n the Organs 
of motion in living creatures. | 
© V 4 In- 
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Anatomical Exercitations, corceruiu L 


Inſomuch as to thote who do ſtill re- 
je the Circulation, becauſe they neither 
tee the efficient, nor finall cauſe of it, 
T here remains, becauſe I have as yer 
joyn'd nothing to it, only to ſay thus 
much; Firſt you muſt confeſle that there 
is a Circulation, before you enquire for 
whatitis, for from thoſe things that doe 
happeti upon the circularion and allow- 
ance of it, the ufe and profits accrewing 
are to be ſearched. In the mean time 1 
ſhall ſay ſo much, that there are many 
things allowed & received in Phyſiologie, 
Patholopie, and Medicine, that no body 
knows the caule of, yet that there are 
ſuch things no body is ignorant, namely, 
of rotten teavers, revulſion, purgation 
of excrement , yet all theſe things arc 
known by the help of Circulation. 

W hoſoever therefore does oppoſe the 
Circulation of the blood, becauſe io long 
as the Circulation ſtands, they cannot re- 
jolve Phyſicall Problems, or becauſe- in 


curing of diſeaſes., and uſing of medica- 


ments , they cannot trom thence aſſign 
any cauſe of the Symptomes , orſee that 
thoſe cauſes which from their Maſters 
they havereceiv'd, are falſe, or think it 
an unworthy thing to deſert opinions ap- 
proved heretofore, and think it unlaw- 
full tocall in queſtion the diſcipline which 
has been receiv'd through ſo many ages 
| together 
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T he Circulation of the Blrod, 
cogether with the authority of the Anti- 
ents. 

To all theſe I anſwer, that the deeds of 
nature, which are maniicſt to the ſenſe, 
care not for any opinion or any antiqui- 
ty, for there is nothing more antient 
than nature, or of greater authority, 

Beſides, thoſe Pre blemes out of .Medi- 
cinall obſervations not to be tolv'd, as 
they Imagine, to the Circulation they 
object, and do vppole to ic che declaring 
of their own erronrs, to wit, that if the 
circulation be true there can be no revul- 
ſion, (Ince the blood is driven upon the 
part affected as betore, and 1o it is to be 
feared, that there w:li be a paſſacve of the 
excrements and blood, through the moſt 
noble and principa!l oi our ertrails. They 
do admire at th: eflux and excretion, 
when out of the ſame body at divers 
holes, yea ſometimes at the jame hole, 
foul 3nd cortupt blood iſſues , whereas 
if rhe blood were driven with a continuall 
flux,) paſing through the heart , it would 


| benn&d and ſhaken topether, 


They do doubt how theſe, and many 
other things that they fetch from the 


School of Phyſicians can come to pats, for 


they ſeem to be repugnant to the Circula- 
tion of the blocd,, nor do they think ( as 
itis in Aſtronomie ) that it is enough to 
mak? new Syſtemes ,. unleſſe you ſolve 
al ſcruples, 
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I thought fit to return no other anſwer at 
this time, but that the Circulation is nor 
the fame every where, and at all times,but 
many things do happen from the ſ{wifter 
or {lower motion of the blood, either 
through the ſtrength or infirmity of the 
heart, which drives it, by the abundance, 


eſtate, or conſtitution of the blood, the 


thickneſle of the parts, obſtruction , and 
the like; thicker blood hardly finds way 
through narrow paſlapes; it is more ſtrai- 
ned when it paſſes the ſtreyner of che /:- 
ver,than when it paſſes the ſtreyner of the 
lungs. | 
It does not with a like ſpeed paſſe 
through the thin contexture of the fleſh, 
and parenrchyme, as it does through the 
thick conſiſtence of the nervous parts. 
For the thinner, more pure, and more 
ſpirituoas part is ſooner ſtreynd through , 
the more earthy, cacochymick, and more 
eardy, ſtayes longer, and is turn'd back. 
The nutritive part and laſt aliment (de ir 
the Ros or Cambium) is more penetrative, 
ſeeing it ts to be applyed to every part, 
whether it be to the horns, feathers, or 
nayls, if beings every where nouriſhed 
they increaſe in all their dimenſions ; for 
this reaſon the excrements in ſome places 
are voyded, thickned, or do burthen us, 
or are concocted : Nor do I think that 
there is any neceflity that the excrements 
or 
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The Circulation of the Blood. 


x ill humors , being once ſet apart, nor 
he milk, flegm, nor ſperm, or the laſt 
nutriment ( the Ros and Cambrmwm ) 
ſhould be return'd with cheblood, but 
that it behooves that that which nouri- 
ſhes ſhould adhere, that it may be ag- 
olutinated. Of which, and a great many 
other things which are to be determined 
and declar'd in their proper places, to 
wit, in Phyſiologie, and thereſt of the 
parts of Phyſick, it is not fit ro diſpute, 
nor yet of the conſequences of the Circu+ 
lation of the blood, nor the convenien- 
cies nor inconveniences of it , before the 
EN it ſelf be eſtabliſhed for gran- 
teds 8 TS. 

The example of Aſtronomie is not 
here to be followed, where only from 
appearances,and ſuch a thing that may be, 
the cauſes, and why ſuch a thing ſhould 
be,comes to be enquir'd after. Bur as one 
defiring to know the cauſe of the Eclipſe, 
ought to be plac'd above the Moon, thar 
by his ſenſe he might find out the cauſe, 
not by reaſoning of things ſenſible, in 
things which come under the notion of 
the ſenſe, no ſurer demonſtration can 
be to gain beleef, than ocular teſtimo- 
ny. 


I deſire that there may be one other re- 


markable experiment tryed by all that are 
defirous of the knowledge of the _ 
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Anatomical E xercitations, concerning 


by which likewiſe the pulſe of the arteyres 
is both ſeen ro be done by the blood , and 
evidenced to be ſo. 

It the Gutts ofa dog, ora wolf, or a- 
ny Creature ſtuff*4, and drycd, tuch as 
you ſeeatthe Apothecaries , you cut a- 


way a part of it of any length, and fill 


it with water , and nie it at both ends 
that ir is like a pudding , hitting or 
ſhaking the one end of it, in the end 0- 
ver againſt it, byputing too of your fingers 
( as we uſe to feel the pulſe ofthe arrerie 
above the wriſt ) you may find every 
ſtroak and difference of the metion clear- 
ly. And after this manner in every ſwel- 
ling ve-z either of living or dead, you 
may to raw ſiudents manifeſt a]l the dife- 
rences of the pulſes to the ſenſe, in great- 
neſle , frequencie , vehemency , and 
rime. Forasitis ina longs bladder or 
ina lons drum, all the ſtrokes of one of 
the ex: remnes 1s felt likewiie in the other; 
Therciore in the Hydropliie of the belly, 
as likewiſe in all abſceilions which are 
fill'd with liquid matter, we uſe to diſtin- 
oviſn an Azi{ircatroma - prmpanits ; If 
all pulics and vibrations made in one ſide 
be by touch clearly felt in the other, we 
thinkit a7 ympar:-5,and not as it is falſe- 
Iy belzev?d, becauſe it is like the ſound of 
a drum, and is only by flatuouſneſſe, bur 
becauſe ( as it isin a drum ) every light 

ſtroke 


bat, wh oy 


T he Circulation of the Blood. 
ſtroke paſſes through ir, and every ſhake 
coes through the whole ; for it ſhews 
chat there is a ſerous and wheyiſh ſub- 
ſtance within, and not a tough and ſlimy, 
as inthe Amna/arca, which being thruſt 
retains the marks of the ftroke or impul- 
ſion, and tranſmitsit not, Having ope- 
ned this experiment , there riſes a moſt 
powerfull objeRtion againſt the Circu- 
lation of the blood , 'neither obſerv'd, 
nor oppos'd againſt me by any that has 
hitherto written. - Seeing in this experi- 
ment we ſee that there may be Syſtoles & 
Diaſtoles, without the egreſle of the 11- 
quor, who will beleeve but that it may be 
juſt lo in the arteries, and that in them 
juitſoas itis in an Erripzs, from hence 
thither,from thence hither, it may be drt. 
ven by turns. But in anotherplace we 
have ſufficiently reſolv?d this doubt, and 


now we alſo ſay, that this is not ſo in the_ 


arteries of living creatures, becauſe con- 
tinually and inceſſantly the rsghe ear of 
the heart fils the ventricles with blood , 
the return of which the three-pointed 
portals hinder, and ſo'the /eft ear fills 
the left ventricle, and both the ventricles 


in the Sy/ole* throw forth the blood 


which the S$57mo:dal portals hinder to re- 
turn, and that it ought therefore either 
paſſe ſome way, and continually out ot 
the wnrs and arteries , or otherwiſe 1t 


would 
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would art laſt by reſtagnation and intrufi. 
on, break the veſſels which contain it, or 
ſuffocate the h-art it ſelf by diſtention, ay 
we have obſerv'd to be plain to the ſenſe 
in the difſetion ofa live Adder, in my 
Book concerning the motion of the 
blood. | 

To clear this doubt I will recite to you 
two experiments amongſt many other (ot 
which I told one before) by which it 
clearly appears, that the blood in the 
veins, With a continuall and great flux 
runs continually towards the heart. 

In the internal jugular vein of a live 
Doe, which I laid open before a greac 
part of the Nobility , and the King my 
Royal Maſter ſtanding by , which was 
cut and broke off in the middle : From 
the lower. part riſing from the Cla- 
vicale , ſcarce a few drops did iſſue, 
whilſt in the mean time the blood 
with great force , and breaking out of 
a round ſtream, ran out moſt plenti- 
fully downwards from the head through 
the other orsfice of the vein. You 
may obſerve the ſame daily in Phle- 
botomie in the flowing out of the 
blood, if you hold the vein faſt with 
one finger a little beſow the orifice, 
preſently the flux is ſtopped , which 
after you let it go flows abundantly , as 
before. 

In 


The Circulation of the Blood, © 

In any vifible long vein of your arm ; 
ſtretching out your hand , and preſſing 
out all the blood downwards as much as 
you can , you ſhall ſee the veiz fall, lea- 
+. 25 it were a farrow in the place , but 
lo ſoon as you thruſt it back with one of 
your fingers, you ſhall preſently ſee the 
part towards the hand, to be fill'd, and 
ſwell, and to riſe by the return of the 
blood from the hand. What is the reaſon, 
that by ſtopping of the breath, and by 
that means ſtreightning the /»gs , and a 
great deal of air being within, the.pe&a- 
ral veſſells are "wor, 

dlood is driven into the face, and eyes, 
with ſo. much redneſſe? 

Nay chat (as AriFotle ſays in his Pro- 
blemes ) all aRions are perform'd with 
renter ſtrength by keeping in of the 

reath , than by letting it free? ſo you 
get blood more abundantly out of the 
veins of the brow , or. tongne, by com- 
mag of the throat, and retention, of 

reath. 

I have found ſometimesin a mans bo- 
dy, newly hang'd, 2 hours after his exe- 
cution , before the redneſſe of bis face 
was gon , opening up his hearr and Pe- 
ricardinems , the right ear of his heart, and 
langs much ſtuffed, and diſtended with 
blood , many witneſſes ſtanding by, e- 


ſpecially I ſhew'd them the ear, as big 
as 
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£2 Anatomical Exercitations, concerning 
a5 a mans fiſt | ſo ſwel'd, that you'would 
Have thought it would have burſt withſſ (- 
greatneſſe, which, the body being after. 
wards cold , and the blood having found 
other ways, wa$quite gone. - 
- Sq from theſe, and other experiments, Ti 
it is clear enorigh} , that the blood 'runs 
through all the veixsy to the bir of the 
hexrr ,*' and that unleſle it found paſſage 
it behoy'd to be ſtreightned , or ſhut upſſy, 
in other ways , and chat the b-47s would; 
-be o'rewbelmed with it,. as on the other 
part, if it did not flew out of the arteries, 
bur were regurpirated, the oppreflion byſ;, 
it would quickly appear. 
I will add another obſervation # A no},;, 
'ble Knight Baroder Sir Roberr Da cie fa- 
ther to the Son-in-Law of the moſt lear- 
"ned man , and'my very preat friend, and 
a famous Ph: ficiah, Dr. Argerr, abou 
the middle of his age, did often'complain 
” of an oppreſtive pain in his breaft , eſpe- 
* Eially in che micht time _ ſo that ſome- 
times being afraid of co!lapſion of ſpirits 
ſomerimes caring ſuffacation by a Paro: 
xi\me, be led an unquiet «nd anxious life, 
'ofing rhe Counſell of all Phyficians', and 
"takings many things in vain, at faſt chi 
diſeaſe prevailing , he becomes cachec- 
tick, -and Hydropick, and at laſt oppre 
in a ſignall Paroxiſm he died, in bis 
Corps, in the prelence of Dr. as 
WAL 


The Circulation. of the Blood. 


UN ho at that time was Preſident of the 
"£ College of Phyſicians , and Dr. George, 
a rare Divine, and a good Preacher, A 
d was at that time Miniſter ofthat Pariſh, 
by che hinderance of the paſſage of the 
5, flblood out of the /efe ventricle into the 
SY arteries, the wall of the /:ft ventricle it 
Y ſelf (which is ſeen to be thick and ſtrong 
x enough ) was broken, and poured forth 
DE blood at a wide hole, for it was a hole 
od (7 big, that it would ealily receive one of 
my fingers. 
'' 1 knew another ſtout man, who did (v 
TE boyl with rage becaule he had ſuffer'd an 
n;ury, and receiv'd an affront by one 
that was more powerfull chan himſelf, 
that his anger and hatred being increas'd 
every day ( by reaſon he could not be re- 
veng*d ) and diſcovering the paſlion of 
his mind to no body, which was ſo exul- 
cerate Within bim, at laſt he fell into a 
| ſtrange fort ofa diſeaſe, and was tortur'd, 
and milerably tormented with great 
5} oppretiion and paia in his hearr, and 
0'Y breſt, ſo that the moſt skil-ull Phyſicians 
© preſcriptions doing no good upon him, at 
Wo laſt, afcer ſome years, he tell ſick of the 
i Scorbutick dileate , pig'd away, and 
[| dyed. 
This man only found eaſe as oft as his 
"YI dreſt was preſt down by a ſtrong man, 
' ard was thump'd and beaten down as they 
Go when they mould bread : his trienas 
X thought 
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Anatomical E xercitations, Concernin? 
thought he was bewitch'd , or poſſeſFd 
with the Devil. ki 

He likewite had his juz lar arteries di- ff 12 
ſtended about the greatneſſe of ones | tt 
thumbs, as if either of them had been the }F! 
Korta it {elt, or the Arrersz magna in Bu 


1ts deſcent, and did beat vehemently, and I dc 


were to the view like two lons Aneu- Fun 
riſms, which caus'd us try blood-letting I ou 
in his remples, but that gave him no eaſe. Y im 
fn his corps I found the hearr and the «a- dr 
orta {0 diitended and full of blood, that th: 
the bigneſſe of his'hearrt , and the conca- Þ dui 
vities ofthe ven!ricles, were equall in big- Y(ol. 
neſſe to that ofan Oxe ; io great is the I pet 
ſtrength of the blood when ir 1s ſhur up, Ima 
and fo vaſt its force. | 4 

Although then ( by the experiment Fm: 
newly mention'd ) there may be anim- Yeoc 
pulſion without an exite (in the ſhaking thr 
of water up and down } inthe pudding wil 
afore-mentioned, yet cannot it be ſo in ihe 
che blood which is in the veſſels of living Fiat 
perſons, without very great and heavy Jibe 
impediments and dangers. othe 

Yet trom thence it i5 manifeſt, that the  \ 
blood in its Circulation does nor paſſe Fiz, 
every where with rhe ſame agility and FÞ(y 1 
ſwifcneſſe, nor with the ſame vehemence Evic 
in all places and parts, and at all times, arc 
bu: that it varies much according to the ſang! 
age, ſex, temper, habit of body,and other 
cortingents, external, internal, natural, 
or preternatural, — For 


a SY ww 


T he Circulation of the Blood. 
For it does not paſs chrough the croo- 


ted and obſtructed paſſages, with the 
ſame ſwiftnefſe as it does through thoſe 


thac are open, free, and patent ; nor does 


ic patſe through bodies or denſe parts,and. 
'uch as are ſtuff*d or conſtricted , as it - 


does through thoſe that are thin, open, 
ind withour obſtruction; nor does it run 
out ſo ſwiftly and penetratively when the 
impulſion is {low and ſoft; as when it is 
driven with force and ſtrength , and 
thruſt forward with vehemency and @- 
bundance. Nor is the thick blood or 
ſolid maſſe, or when it is made earthy, ſo 
penetrative, aswhen it is more wheyiſh, 
made thin, and liquid. 


And theretore with reaſon we may 
imagine, that the blood 1n its Circulation 
ooes flowlier through the remms, than 
through the ſubſtance of the heart ; 
{wifther through the /ver , than through 
the reins; ſwittlier through the $/cex, 
than through the /zver; ſwiftlier through 
the /z7gs, than through che fleſh, or any 
other viſcers of thinner contexcure. 

We may likewiſe contemplate in the 
ige, ſex, temperature, habit of the bo- 
ly ſoft or hard, of the ambient cold, 
vhich condenſes bodies, when the veins 
carce appear in the members, or the 
anguine colour is teen, or the heat ap- 
722rs, the blood being mace more li- 
111d by reception of nutriment. So like» 
| 2 wiſe 
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Ani1tomical Exercitations, concerniy [4 


wiſe the veins do more conſpicuouſly,and 
freely pour out the blood the body being 
heated before. opening of a veiz than 
when it is cold. We ſee that the paſſion 
of the mind ( in the 'adminiſtration 0: 
Phlebotomie ) it any fearfull perſon 
chance to ſound, ſtreight the flux of the 
blood is ſtopp'd, and a bloodlets paleneſſe 
ſeaſes onall the ſuperfice of his body, 
his members are ſtiff, his ears ſing, his 
eyes grow dim, and are in convulſion. 
I find here a field where | might run out 
further , and exſpatiate at large in ſpecu- 
lation : But from hence to great a light 
of truth appears, from which ſo many 
queſtions may be reſfolv'd, ſo many 
doubts. anſwered, ſo: many cauſes and 
cures of diſeaſes found out , that they 
ſeem to require a particular treatiſe. Con- 
cerning all which in my «medicinal obſer- 
vations, 11] ſet down things worthy your 
admcration. | 
For what is more admirable, than that 
in all affe&tions , deſires, hope , or fear, 
our bodies ſuffer ſeverall ways, our ve- 
ry countenances are changed , and our 
blood is ſeen to. fly up and down? with 
anger oureyes arered , the black of rhe 
eye is leſſen'd in ſhamefaſtneſſe, and 
the cheeks are fluin'd with redneſle ; by 
icar, infamie, and ſhame, the face is 
pale , tbe ears glow , as if they (houlc 
hear ſome ill thing: Young men that are 
cou che 


; Pp 


Th: Circulation of the Blood. 
:ouch'd with luſt, how quickly is their 
nerve fila with blood, erected and ex- 
tended ? Buc it is moſt worthy the obler- 
vation ot Phyſicians, why. blood-letting 
and cupping glaſſes, and the ſtopping 
of the arterie which carries the flux ( e- 
ſpecially whilſt they are doing ) does as 
it were with a charm take away al! pain- 
and griet: T ſay, ſuch things as theſe are 
to be referred to obſervations, where 

they are explained clearly, | 
Frivolous and unexperienced perſons 
do ſcurvily ſtrive to overthrow by logi- 
call , and far-fetch'd arguments , or to 
eftablifſh ſuch things as are'meerly to be 
confirm*d by Anatomicall difſeRion, and 
ocular teſtimony. It behoves him , who 
ever is deſirous to learn, to ſee any thing 
which is ini queſtion, if it be obvious ro 
ſenſe, and ſight , whether it be {o or 
no, or elſe be bound to believe thoſe that 
have made ctyall, for by no other clea- 
rer or more evident certainty can he learn 
or be taught. Who will perſwade a 
man that has not taſted them, that ſweet 
or new wine 1s better than water ? with 
what arguments ſhall one per{wade a 
blind man that the Sun is clear ,j and 
out» ſhines all the Stars in the firmament? 
So concerning the Circulation of the 
blood, which all have had confirm'd to 
them for ſo many years , by ſo many 0- 
calar experiments, there has been hi- 
XN}, there 
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Anatomical E xercrtations, concerning 
therto no mau found , who by his obſer- 


vations could retute a thing ſo obvious to 


the ſenſe { to wit, the mation of flux 
and reflux ) by. obſervations alike obvi- 
aus to the ſenſe, or deſtroy the confirm'd 
experience of it , nay by ocular teſtimo» 
ny none ever offer'd to build up a contra- 
Ly opinione, : | T 

Whilſt in the mean time there are 
not wanting perſons , who for their un- 
Skilfullneſſe , and little experiencein A- 
natomie, having nothing apreeable to 
ſenſe to oppaſeto it, they cavill at it with 
fome vain aſſertions , and tuch as they 
adhere to from the authority of Tea- 
6hers, with no ſolid ſuppoſition, but 
with idle and frivolous arguments, and 
bark at it beſides with a great many _o- 
ther words: and chole fe ones £00, 
with rayling , and baſe ſcurvy language , 
þy which they do no more than ſhew 
their own vanity , and folly, and their 
baſeneſſe, and want of arguments, which 
are tobe fetch'd-from ſenſe, fo thatthey 
with their falſe Sopbiſticall arguments do 
rage againſt ſenſe : Inſt as when the 
raging winds advancing.the waves in the 
Sicilian Sea daſhes them in 'pieces againſt 
the rocks within Charybdr , they make a 
hideous noiſe , and being broken and re- 
verberated hifſe., and foam, ſo doe 
theſe men rage againſt the reaſon of their 
oawnijenſe, 
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The Circulation of the Blood, 

If nothing ſhould be adinitted by ſenie 
without the teſtimony of reaion, or 
ſometimes againſt the dictate of reaton, 
there ſhould be no queſtion now to be 
controverted. 

If our moſt certain Authors were not 
our ſenſes, and theſe thinps were to be 
eſtabliſhed by reaſoning, as the Geo- 
metricians do in their frames, we ſhould 
truly admit of no Science, for it is the ra- 
tionall demonſtration of Geometrie from 
things lenſible to demonſtrate things to 
the ſenſe, according to which example , 
things abſtruſe , and hid from the ſenſe, 
grow more maniteſt by things which are 
eaſier, and better known. Ari/forl- ad- 
viies us much better /:b.31 ae Gen. Anim. 
diſputing of the generation of Bees , ſays 
he, yow muſt give credit to your ſenſes, if 
thoſe things which are demen(trated to you 
are agreeable to thoſe things which iye per- 
ceptible by ſenſe , which, as they (hall then 
be better known, ſo you may better truſt 
Jour ſenſe than your reaſon. Whence we 
ought to approve or rejed all things by 
examination leiturely made , but it you 
will examine or try whether they be 1aid 
r!shtor wrong, you mult b:ing them to 
the teſt ot ſenſe, and confirm, and eſtab- 
iſh them by the judgement of ſenſe, 
where,if there be any thing teignd or not, 
ſure it will appear. Whence P/aro ſayes 
in his Critias, That the explication of 
ms choſe 
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Anatomical Excrcitations, concerning 


thoſe things is not hard, of which we can 
come to the experiment, nor are thoſe 
auditors fit for Science, that have no ex- 


' perience. | 


How hard and difficult a thing is it for 
thoſe that have no experience, to teach 
fuch things of which they have no expe- 
rience, or ſenfible knowledge; and how 
unfit and indocile unexperienced Aud+ 
tors are to true Science, the judgement of 
blind-men in colours, and of deaf men in 
the diſtintio of ſounds,dos plainly ſhew. 
Who ſhall ever teach the flux and reflux 
of the Sea? or by a Geometrical Diagram 
reach the quantities of Anples, or the 
computation Of the ſides of a figure ro a 
blind-man, or to thoſe that never ſaw 
the Sea, nor a Diagram? A manthat is 
not expert in Anatomie, in fo faras he 
cannot conceive the buſineſſe with his 
own eyes, and proper reach, in ſo tar is 
rhoupht to be blind to learning, and un: 
fit, for he knows not truly any thing 
concerning which an Anatomiſt diſputes, 
nor any thins. from the implanted nature 
of which he thould take his argument, but 
all things he 1s alike ignorant of, as well 
rhoſe things which are gathered and con- 
ciuded, as the things from whence. Gut 
there is no poſſible knowledge, which ar- 
rives not from a pre-exiſtent knowledge, 
and that very demonſtrable. This one 
cauſe 1s the chief reaſon why the know- 

= ledge 
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The Circulation ofa be Blood. 


ledge we have of the heavenly bodies is 
ſo uncertain and conjeRurah Very fain 
would I know from thoſe ignorant per- 


ſons, that profeſle the caules and reaſons 


of all things, why as both the eys in be- 
holding move together every way , nor 
particularly one moves this way, and the 
other that way, ſo neither both the ears 
of the heart ? 

Becauſe they know not the cauſes of fe- 
vers, or of theplague, or the admirable 
properties of forge medicaments, and the 
cauſes why they are ſo, muſ} theretore 
theſe things be denyed ? 

Why is the Birth that breaths nor till 
the tenth maneth, not ſuffocated for want 
of ayr? ſince one that is born inthe ſe- 
venth oreighth, ſo ſoon as he has brea- 
thed inthe air, is preſently choak'd it ir 
bave no air ? How can it retain lite whilſt 
it is yet within the Secundine , or as yet 
not come forth, without breath ? bur io 
ſoon as he comes into the air unleſſe he 
breath he cannot live? 

Becauſe I ſee many men doubtful in the 
Circulation, and ſome men oppoſe ſuch 
things which underſtand them not aright, 
as I intended them, I ſhall briefly reherie 
our of my Book of the motion of the 
heart and blood, what 1 did there intend. 
The blood which is containd in the veins 
(as inits own hold) where it 1s moſt abun- 
dant ( towit, in the vena cava ) near ” 

the 
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73 Anatomical Exercitations, Concerning 


the Bajir of the heart , and the right eax, 
growing /hot - by little and little by its , 
own internal hear, and made thin, ir (wels {| 
and riſes { like leayen ) whence the ear 
being firſt dilated, and afterwards con- 
crafting it ſelf by its pullifick faculty, 
fireightways drives it out into the righe 
ventricle of the heart, which being fill'd 
;n its SyZ-le, and conſequently freeing it 
ielf trom chat blood which 1s driven into 
ic (the three-potnted portals retuſing paſ- 
fape tot. )it drives the ſame blood into 
the vengqarier19ſs ( where the paſſage is 
open) by which ir does: diltend it. Now 
the blood inthe arreriom ve ſe! being nor 
able to return againſt the Szgwmoidal pore 
tals, but becauſe the l=ngrare extended , 
amplified, and reſtrited both by inſpira- 
tton and expiration, and likewiſe their 
veſſels, they gtve paſſage to this blood 1n- 
to the arteria veroſa : of which the left ear 
 keepins together equal motion, time and 
order, with the 7:ghtear , and perform- 
ing its function, ſends the ſame blood 
into the '/eft wvemricle, as the right 
ſent into the: right, whence the /eft 
ventricle together , and at the ſame time 
with the zsgh#t( ſince it can gain no re- 
grefle, by reaſon of the porra//s which 
hinder its return ) drives it into the ca- 
paciouſnefſe of the aorta, and conſe- 
quently into all the branches ot the arte- 
ie ; the arteries b-ins filled with _ 
FE | {ude 
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T he Circulation of the Blood. 


'udden pulſe, being not able ſo ſuddenly 
co disburthen themſelves, are diſtended, 
luffer an impulſionand D: aF ole. 

W hence | gather,ſeeing the ſame is re- 
icerated continually and inceſſantly, that 
the arcer:es, both inthe lungs, and in the 
whole body, by ſo many ſtroaks, and 
impulſions of the hrar;, would be ſo 
diſtended and ſtuffed with blood, art 
leaſt rhat either the impulſion would 
give over all together , or elſe the arte- 
ries would burſt, or be to dilated, that 
they would contain the whole maſſe of 
blood which is in the vers, unleſſe the 
efux of blood were disburthen'd fome- 
where. 

We may likewiſe reaſon after the ſame 
manner of the zentricles of the heart, be- 
ing fil'd & ſtuff'd with blood,unleſſe the 
arteries did likewiſe diſburthen, they 
would be ac laſt diſtended and deſtiture 
of all motion. I his conſequence of mine is 


demonſtratiye and true, and followes of / 


neceſlity, if the premiſes be crue ; bur 
our ſenſes onght to aſſure us whether ſuch 
things be falſe or true, and not our rea- 
ſon, ocular teſtimony , and no contem- 
plation. - 

I affirm likewiſe of the blood in the 


vc5,5', that the blood does always , and 
| every where, run out ofthe leſle into the 
| greater, and haſtens towards the heart 
| from every part: whence I gather » hos 
whats 
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Anatomical E xercitations, concerning 


whatſoever quantitie which is continually 
lent in, the @rteries do receive by the 
veins, that the ſame does return and does 
at laſt low back thither from whence ir 
is firſt driven, and that by this means 
the blood moves circularly , being dri- 
ven inits flux and reflux by the hear, by 
whoſe force it is driven into all the fibers 
ofthe arteries, and that it does after. 
wards ſucceſſively, by a continuall flux 
returnthrough the veins, trom all thoſe 
parts which draw, and ſtreyn it through; 
(ſenſe it ſelf teaches us that this 1s true, 
and collections from things obvious 
to ſenſe takes away all occaſion of 
doubt. 

Laftly, this is that 1 did endeavour to 
relate and lay open by my obſervations 
and experiments, and not to demon- 


ſtrate by cauſes and- probable principles, 


bur to confirm it by ſenſe and experience, 
as by a poweriull authority, according to 


_ the rule of Anatomiſts. 


Froum-theſe we may oblerve what force, 
and violence , and ſironp vehemencie we 
perceive in the heart, and greater arteries 
by touch & ſight.I donot fay , that in all 
the veſſels which contain the blood, the 
pulſe of the Syſtore and Diaftole is the 
lame( in greater Creatures ) nor in all 
creatures which have dlood , but that 
chere is ſuch a one and ſo great in all,that 
by that means there is a flux of blood, and 
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| TheCircaulation of the Blood. 
ſwifcer courſe of it through the ſmall «r* 
reries , the poroſities of the parts and 
branches of all che ve:ns, and from thence 
comes the Circulation : for neither the 
{mall arteries, nor the veins do beat, buc 
only the arteries which are nigheſt co the 
heart , becauſe they do not ſo ſoon ſend 
the blood out, as it is driven into them, 
for you may try, opening of an arterie, it 
the blood leap out in full ſtream, ſo that 


it come out 3s freely as it went in, that 


you ſcarce found any pulie in that arterie 
through which it paſſes, becauſe the 
blood running through, and finding paſ- 
ſage, does not diſtend ir. In Fiſhes, Ser- 
pents, and colder creatures, the beare 
beats ſlowlie and weaker, that you will 
hardly perceive any pulſe in the arteries , 
becauſe they paſſe their blood through 
very ſlowlie ; whence it is that in thele as 
alſoin the litcle bers of the arter ses ofa 
man there is no diſtinRion by blood ;-be- 
cauſe they are not pierc'd with impulſion 
of blood. 

As.I ſaid before , the blood that paſſes 
through an arrerie which is cur and opec- 
ned, makes no pulſe there at all, whence 
it clearly appears, that the arzeries ſuffer 
their D:aſtole neither by innate pulſifick 
faculty, nor by any granted them from 
the hearr, but by the meer impulſjon of 


the blocd. For inthe full flux, lowing 


out the length ot its courſe, you may by 
| rouch 


T5 


” 
. 
a = 
: 4» Lee ano + nbd : in oy —— —_ 8 > 
- Y w0- + Hs wh ont Rn - —__ D Fo A - > L 
vp F 7 : 2 \ a> 
w _ wht he oh *%. 
3.46 roy” RI IR 
” = NI; Mok De I nag "= ” mr ERA G PR” 
« , nl OSS I-48 ar "8 P67 N03 OR NN YG: 7 5 [ = 
+ off x ” x BETg ” AE) a F _ "x40. +00 . : 0 G 
i. ..446 -2n30--aitras,, On ES WR 35 44% ut En ON I 7 AXES IR int eB A UB INNS SLES Mott w7 
"2 j x 3t > 1 
F ”/ a 
l 4 b - " j_ a, * - - . pe — - _ 
. Fo , ” * * A 2X ge - — — , 
\* qE Py » s& ” N. . , /\ F p A, * EE - 
_ - , P? Py k 4 \ 4 #4 k 
. ; L =_ *» *. = _- > kf 


> Tz ITFLACS OTIS A em. * G _ 
@ +. - - 4 _— \ 
o AS EA XN AS e Av 2 * 

» % Fa. © b- ” ® - - 


-_ 
4 Ww 2 


STS 


A” 


my 
i 


76 


Anatomical E xercitations ; concerning 


touch perceive both the Syſfole and Dia 
Fole, as I ſaid defore, and all the diffe- 
rences of the pulſe of the heare,their time, 
order, vehemency, intermiſſion in the 
emanation of the flux evidently , ( asit 
were in a looking-glafs.) Juſt as water,by 
the force and impuifion of a ſpout is dri- 
ven aloft through pipes of lead, we may 
obſerve and diſtinguifh all the tortings of 
the Engine, though you be a good way 
off, in the flux of the water when it paſſes 
out, the order, beginning. increaſe, end, 
and vehemency of every motion. Even 
ſd it is when you cut off the orifice of an 
arterie ; where you muſt obſerve, That 
as in the water , the flux 1s continuall ; 
though it be ſometimes nigher, ſometimes 
further : ſo in the arterees, beſides the 
ſhaking, pulſe, and concufſion of the 
blood, (which is not equally to be percei- 
ved inall) from that time torward there 
is 4 continual motion and fluxion in 
the blood, till the blood be again retur- 
ned to that place where it ficlt began, 
thatis to ſay, to the right ear. 

Theſe things you may try at your plea- 
ſure cutting up one ofthe longer arterzes, 
( as the jwo»lar ) which if you take be- 
twixt your fingers, you ſhall clearly dif- 
cern how it loſes its pulſe and recovers it 
again, beats leſſe or more. And as theſe 
things may be tryed whilſt the breſt is 
whole ; ſo opening the breſt, and the 
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The Circulation of the Blood. 

lungs afterwards being collaps'd , and all 
motion of reſpiration gone, you may ea- 
ſily try it, to wit, that the /eft ear is con* 
tracted and emptyed , that it becomes 
more whitiſh, and that it doth actlaſt, 
cogether with the left ventricle, intermir 
in its pulſe, bear leiſurely, and ar laſt leave 
oft : And likewiſe by the hole which you 
may cut in the @rterie, you may ſee the 
blood come forth leſſe and lefle in a imak 
jer thred, and that at laſt, ( to wit, in the 
defect of blood, and the impullion of the 
left ventricle) no more will flow. 

You may bkewite try this ſame in the 
tying of the vena arterio{a, and ſo take a+ 
way the pulſe of the /eft ear, and with un- 


tying it, reſtore the pulſe at your pleaſure. 


Whence the ſame thing is evidently cry'd 
by experiment, which is ſeen in dying per- 
ſons, that as firſt the /efs verrricle delilts 
from motion and pulte, and afterwards 
the left ear, then the r7ighe wentricle , 
& pulſe , laſtly, the r:/ghr ear ; fo where 
the vital faculty begins firſt, 'ir ends laſt. 

Which being cried by the ſenſe, it is ma- 
niteſt, thatthe blood paſſes only through 
the /eprum of the h:art, and not through 
the /zmgs, and only through them whulit 
they are mov'd in reſpiration, and not 
when they are fallen or diſquieted. For 
which cauſein an Embryorn ( not as yet 
breathing) Nature inſtead of the paſſage 


m the arreria veroſa, ( that matter ma 
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Anatomical E xercitations, concerning 
be furniſh'd to the /efr ventricle, and the 
left car ) opensan oval hole, which ſhe 
ſhats in young men, and thoſe that breath 
freely. 

Ic likewife appears, why thoſe that 
have the veſſels of their /#»gs oppreſi'd, 
and ſtuff'd, or thole that have any loſle of 


their breath, it is preſent token of death, 


It is likewiſe clear, why the blood of the 
lang is fo flame-colour'd; for itis thinneſt 
that is ſtraind through there. 1t is beſide 
co be obſerv'd from our former coneluſi- 
on, in order to thoſe who require the cau- 
ſes of Circulation , & think the power of 
the h-art to be the effeRer of all things , 
and as it is the author of tranimiſſion by 
pulſe, ſo with A-s/orle they think ic the 
author of attration , and generation of 
blood,and that theSpirits are made dy the 
beart,and the influxive heat ( & thac by che 
innat hear of the hearr,as by the immediar 
inſtrument of the ſou! , or by a common 
bond and the firſt organ for pericing 
of all the works' of lifes And fo the 
motion of the blood and fpirit, its perfe- 
ion and heat , and every property 
thereof, co be borrow*d from the hear: ,as 
from its beginning; (which 4ri/.lays is in 
inthe blood, as in hot water, or boyling 
pottape) is inthe heart, and thar it is the 
firſt cauſe of pulſation and life. 1f 1 may 
ſpeak freely, I do not think that theſe 
things arexſo(as they are commonly. _ 
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The Circalation of the Bltod. 

ved) for there are many things which per- 
ſwade me to that opinion, which I will take 
notice of int the generation of creatures, 
which are nor fit here to be reherſed; bur ic 
may be things more wonderful than theſe; 
and fuch as will give more light to natural 
Philoſophie,ſhall be publiſh*d by me. 

Yetin the meantimelI will ſay and pro- 
pound it without demonſtratton, (with the 
leave of moſt learned men,and reverence to 
antiquity) that the heart, as it is the begin- 
ning of all things in the body, the (pring, 
fountain, and firlt cauſer of life, 1s ſo to be 


taken, as being joynd, together with the 


veins, and all the arteries, and the blood 
which is containd in the. Like as the braiy, 
(together with all its ſenſible ner v5,or gans, 
and ſpinal marroW)is the adequate organ of 
the ſenſe, (as the phraſe is.) Bur if you un- 
derſtand by this word heart , the body of 


the heart, with the ventricles and ears, 1 do ' 


not think it to þe the framer ot the blood, 
ard that it has not force, vertue,motion,or 
heat, as the gifr of the heart; and nexr,that 
the ſame is not the cauſe of the Dzaftole &: 
diſtention which is the cauſe of the Syſt ole 
and contraction, whether in the ears or ar- 
teries : but that part of the pulſe which is 
call'd a Diaſtole comes of another cauſe,di- 
verſe from the SyFele, and ought to po be- 
fore every Syſtole, I think the firſt cauſe of 
diſtention is innate heat in the blood it ſelf, 
Which {like leaven ) by little and little ac- 
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Anatomical Exercitations, concerning 


tenuated and ſwelling,is the laſt thing thax 
Is extin& inthe creature. I agree to Arie 
ſtotles inſtance of pottage,or milk, in ſo far 
as he thinks that elevation or depreſſion of 
the blood does not come of vapours or ex- 
halations, or Spirits rais'd into a vaporous 
or acreal form,nor is not caus'd by any ex« 
rernal agent, but by the regulating of Na- 
ture, an internal principle. 


Nor is the heart ( as ſome think ) like a 


charcoal-fire ( like a hot Kettle ) the be- 
Sinning of heat and blood , but rather the 
blood delivers that heat which it has re- 
ceiv'd to theheart, as likewiſe to all the 
reſt of the parts, as being the hotteſt of 
all. Therefore arterzes, and the coronal 
veins are allipn'd to the heart for that uſe 
which they are aſſign'd to the reſt of the 
parts, tO wit, for influx of heat for the 
entertaining and coniervation of it, there- 
fore all the hotter parts, how much more 
ſanguine they are, and more abundant 
with blood, they are ſaid convertibly ſo to 
be, and thus the hearr having ſignall con» 
cavities, is to be thought the Ware- houſe, 
continuall fire, and fountain of the blood, 
not becaule of the corpulency of it, but 
becauſe of the blood which it contains like 
a hot Kettle , as in the ſame manner the 
ſpleen, langs, and other parts are thought 
hot, becauſe they have many veizs or vel- 
ſels containing blood. 


And after this manner do 1 believe _ 
l 


i # Y 


—_— © / - 
D hy _ 

2 ff *s 
vi Ao ff 


—dw_ 


The Circulation of the Blood: v1 
the native heat, call'd innate, to be the 
firſt efficient cauſe of pulſe , as likewiſe to 
beche common inſtrument of all operati- 
ons. This as yetI do not conſtantly aver, 
but propound it as a Theſis, I would fain 
know what may be objected by good and 
learned men , without ſcurrilitie of words, 
reproaches , or baſe language, and any 
body ſhall be welcome to do it. 

Theſe things then are as it were the parts 
and the footſteps of the paſſage, and Cir- 
culation of the blood; ro wit, from the 
right ear into the ventricle, out of the vex- 
rricle through the /uxgs into the left ear , 
then into the /eft ventricle, into the aorta, 
and into all the arteries from the heart,by 
the poroſities of the parts into the veixs, 
and by the ve:ns into the Baſis of the hearr, 
the blood returns moſt ſpedily. 

By an experiment any man may try that 
pleaſes by the vezzs , letthe arm be tyed 

\ | as the cuſtome is with a gentle ligature , 
| and let it remain tyed ſo long, ſtill mo- 
\ | ving the arm up and down, till the veins 
| all of them ſwell exceedingly, and the 
tf skin grow very red below the /:gatw«re. and 
ef then ler the hand be waſhed with Snow or 
e | cold water, till the blood gatherd below 
t i] the /igatzre be cold enough, then preſent- 
- | ly untying the ligature, you ;ſhall find by 
the cold blood which returns how ſwiftly 

ze it runs back to the heart, and what a 
x] chanpe it will make 1n its return{cthither, ſo 
TL 2 that 
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Anotomical E xercitations , concerning 
thar itis not to be wondred at, that in 


the untying of the ligatnre in blood letting | 
ſome have ſounded. This experiment does | 
demonſtrate that the vei»s below the liga= | 
ture do not ſwell with blood attenuated, | 


and putr up with ſpirit, but with blood 
only, and tuch blood which can be rever- 
berated into the arrers:s through the Ana. 


1ſtomoſis of the parts, or the hidden /e- | 


araers. 


It likewiſe ſhews how thoſe that paſſe 0+ | 


ver ſnowy mountains, are often ſuddenly 
ſea''d with death , and many luch like. 
Leſt it ſhould ſeem a difficult buſineſſe, 
how the blood ſhould paſſe through the 
pores of the parts , and go hither and thi- 
ther, I will add one experiment. It hap- 
pens after the ſame manner to thoſe that 
are ſtrangled, and hang'd with a rope, as 
i: does in the tying of the arm, that be- 
vond the cord their face, eyes, lips, 
-2ngue, and all the upper parts of their 
ivad are ſtuftd, with very much blood 
grow extream red, and ſwell till they look 
black, in ſuch a carcaſe untying the rope, 
in whatſoever poſition you ſet it, withina 
very tew hours you ſhall ſee all the blood 
leave the iace and the head, and ſeeit as 
itrwere fall down with its own weight, 
trom the uppe: ro the lower parts through 
the 2ores of the skin and fleſh, and the 
reſt of the parts, and that it fills all the 


paris below and the skin chiefly, & colours 
| if 


T be Cireulgtion of the Blood. $3 
it with black matter;how much more lively 
and ſprightly the blood is in a living body , 
and by how much more penetrating it is 
through the poroſites than congealed 
blood , , eſpecially when it is condenf'd 
through all che habit of the body, by the 
cold ot death, the ways too being ſtopp'd 
and hinder'd, ſo much the more eafie and 
ready is the paſlage in thoſe that are alive 
through all the parts. 
| Renatus de Cartes a mol} acute and inge- 
nious man (to whom for his honourable 
mentioning of my name I am much indeb- 
ted ) and others with him, when they ſee 
thebeart of a fiſh taken out placed upon an 
even board imitate a pulſe ( by collecting 
it ſelf } in its erection, up-lifting , vigora- 
tion, they think that it is ampliated, and 
dilated, and that the veztricles of it be= 
come more capacious , not according to 
my opinion. For when it is gathered, at 
that time, the capacities of it are rather 
ſtreightned, and it is certain that it is then 
in its S:F-le , and not in ils Diaſtele , as 
neither when it falls weak and flagging , 
andis relax'd, itis then in its Ds@/tole, or 
diſtention, and thence the ventricles be- 
come wider; ſoin a dead man we do not 
ſay that his heart is in the Diaftole , be- 
cauſe it is flagging without any Syſtole . 
deſtitute of all manner of motion, and 
not diſtended at all, for it is diſtended pro- 
perl; and is in the Diaftole when it is filPd 
| * 3 by 


. . © 
Ra "% 
>, <0 x 

» if Sg * > Taff 


F ; " Pha 4 1 
SON AST, 
,” . 
z © A 


- — AN 
>, - 1 


= 
_ A % 


A. 


Po Can AIC an #, 
b 4 __ * A 
4 
a* 


, =_ - 
= - a 


* 
{ 
- 
of 
LY 
# 
# 
[I 


3 
S & 
2 4 
4X23 
;4 
'% 
4 
« 
FA 
4 
% 
KY 
IP 

4 Fr 
* 
| | 


Fi fv \ f1 Ja ' .4\ þ .OF {| 


$4 


Anatomical Exercitations, concerning 
by the impulſion of the blood, and con- 


craQion of the ear, as in the Anatomie of | 


living things is evident enough. 


Therefore they underſtand not how | 
much the relaxation , and falling of the | 
heart and arteries differ from their diſten- } 
tion and D#aftole ; that diſtention, re- | 
laxation, and conſtrition, come not of { 
the ſame cauſes, but from contrary cauſes, | 
as making contrary effeRs ; and diverſe, as | 
makinp divers motions, as all Anatomiſts | 


know very well , that the oppoſite muſcles 
in any part ( called Antagoniſiz) are the 
cauſes of ſeverall motions, to wit, of ad- 
duction, and extenſion , ſo there is ne- 
ceſlarily by nature fram'd contrarie, and 
divers ative organs, for contrary and di- 


vers morions . : 


Naor dos this efficient cauſe of pulſe which 
he fets down according to Ar3/t-tle pleaſe 
me, to wit, that the ebullition of the blood 
ſhall be both the cauſe of the Sy/tole, and 
of the Diaftole. For theſe motions are ſud- 
den ſtroaks,and ſwift hits. And there is noe 
thing thac ſwels ſo like leaven, or boyls up 
fo ſuddenly in the twinkling ofan eye .and 
falls again, but that riſes leiſurely, and falls 
ſuddenly ; beſides,in difſe&ion you may by 
your own eye-ſight diicern, that the ven- 
er5ctes of the heart are diſtended, and fill'd 
by the conſtriction of the ears, and are en- 
creas'd in bigneſſe according as they are 
51 d,more or leſle, and that the pag 
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Circulation of the Blood; 
of the heart is a kind of violent motion, 


done by impulſion, not by an attraRion.  - 


There are ſome who think, as there is no 
need of impulſion for the aliment in the 
nouriſhing of Plants, bur it is by Jittle and 
lietle drawn into the place of chat which is 
ſpent by the indigent parts ; ſo the vegetive 
facultyperforms its work alike in both, but 
there is a difference. Calid influxive is con- 
tinually requir'd to the entertaining of the 
members of creatures, and preſerving of 
vivifying heat in them, and for reſtoring 
of the parts which ſuffer by outward inju- 
ry, and not for nutrition onely. 

So much of Circulation, which it it be not 
duely perform'd, or be hinder'd or perver- 
red, or go too ſwiftly, there follows many 
dangerous ſorts of dileaſes, and admirable 
ſymptoms, either in the veiz!, as ſwellings, 
abſceſſions,priefs, hxmeroids, flux of blood, 
or in the arteries,as ſwellings, boyls,ftrong 
and pricking pains,aneuriims,tumors in the 
fleſh, fluxions, ſudden ſuffocations,aſthwa?s, 
ſtupidity, apoplexy, and others innumera- 
ble. Likewiſe it is not fit totel in this place, 
how as it were with an Enchangnent , ma«- 


ny things are curd, and taken away, which 


were thought incurable. 

I may fer down ſuch things in my medict- 
nal obſervations, and diſcouries of Patho» 
logie, which I have hictherco known to be 
oblery'd by none. 

I will conclude (moſt lfarned &9/an)to 
give 
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Anatomical Exertitations, &c. 
give you more ample fatisfaction, becauſe 
youthink that there isno Circulation in 


"the weſertericks;Let the vera porta be tied 


neer tothe cywmxs of the liver in a live dif- 
ſetion,which you may eaſily try,you fhall 
fee by the ſwelling of the veins beneath the 
ligarsre , that ſame come to paſs which 
happens in blood-letting by tyrmsg of the 
arm, which will ſhow you the paſlage of 
the blood there. 

And when you ſhall hear any man of 
that opinion,that by Ana/temſis the blood 
can come out of the veinr into the arteries, 
tyc ina live diffetion the great ver», near 
the diviſion of the crarals, and as ſoon as 
you cut the a7terie ( becaule it finds paſ- 
ſage) you ſhall ſee all the maſſe of blood 
empried out of all the veins (nay out of the 
aſcendent cava too) by the pulſe of the 
Sexyt, ina very ſhort time, yet chat below 
the ligature the crurdl verns & parts below 
are only full. Which, if it could any way 
have returned into the arteries by an Aza- 
ſomoſir, ſhould never have come t0 paſle. 
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